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SELF-SUPPORTING OPERATOR'S ИРАО$ЕТ 
Dean W. Fisgstad, Roseville, and Robert L. Sell, Minne- 
apolis, Minn, assignor. to The Telex Corporation, 
Tulsa, Okla., a corporation of Delaware 
Filed Sept. 11, 1963, Ser. No. 308,240 
8 Claims (Cl. 179 —156) 


This invention relates generally io two-way communi- 
cation apparatus and is more particularly related to 
apparatus containing а receiver and а microphone that 
is intended to be worn by an operator. 

In the prior art with which this invention is concerned, 
much effurt hat been directed to provide lightweight, 
comfortable and efficient headsets 10 be used, for example, 
by telephone operators. One common feature found in 
the prior art is an intermediate supporting structure to 
hold a receiver in sound transmitting relationship with: 
an әгегиог ear and a microphone in sound recciving; 
relationship with an operator's mouth. One recent ex- 
ampie of such supporting structure is a headband which 
estunds up and across a substantial portion of the top 
of an operator's head. Another example supports the 
necessary apparatus on the bow, or templar member, of 
4 pair of eyeglasses. In sitll another example, a receiver 
may be supporied on a headband and a microphone may 
de supported in structure adapted to be suspended around 
the operator's neck. These and other examples uf the 
pnor art may be found Jacking in one or more of the 
desirable features noted above. 

In our invention, we have provided a novel and useful 


mprovement in providing. a self-supporting headset. 
Briefly, our apparatus includes a housing th has de- 
pending sound concoctine embers, for supporting and 
stabilizing the heudwt um the head of an operator, and 
à suitably mounted receiver ond microphone, all of which 
$036: 10 provide a Combination of elements that 
weight, comfortable and слег 

It is therefore an object of our invention to provide a 

cl operatur s 

It is a ћи j of our invention to provide a 
self-supporting tor s headset. 

These und « nore de ed and specific cos will 
be disclosed in the course of the following specification, 
reference being had tu the accompanying drawings, in 
which 

FIGS. 1-3 ме а preferred embodiment in posi- 
hon on an oper s head 

FIG. 4 ма side сісу та! view of the pre em 
bodiment of our invention 

FIG. $ is з sectional view taken along section lines 
5—5 in РІС. 4 

FIG. 6 is a sectional view taken along section lines 
6—6 in FIG. 4. 

FIG. 7 is a plan view of the preferred embodimest of 
our invention 

FIG. R is a sectional view iken along section lines 
$—8 in FIG. 

FIG 9 is an illustrat electrical schematic drawing 


ve 
portion of our invention. 

фи now tu the drawings in which like reference 
numerals have been applied to like elements of our in- 
vention, there is shown a self-supporting operator's head- 
set comprised of a housing 10 which may contain a re- 
ceiver 22 and a microphone 25 that arc appropriately 
positioned to coact with a forwardly extending (ube mense 
her 15 and a sccund forwardly extending tube member 


electrical 


12. Tube meniher 15 is in turn connected to a further 
tube member 16 that is adapted to carry an сас vert 
17. Tube member 12 is mounted іп a ball 19 and socket 


14 and extends forwardly from the lower end of housing 


30 


e 
e 


4n 


со 


2 


10 and carries at its forward end a megaphone 13. Tube: 
12 is adapted to engage the check of an operator at 3 point 
or points along its length as indicated by bracket 60 

^s will be apparent from the drawings, housing 10 is 
comprised of a pair of substantially identical members 
11 and 51 which, when suitably disposed, combine and 
coact to define a pair of acoustically independent trans- 
ducer mounting chambers 61 and 62 at opposite ends 
of the assembled housing 10. A further chamber is pro- 
vided intermediate the acoustically independent cham- 
bers for mounting a three-terminal jack, indicated gener- 
ally hv the reference character 28. 

Chamber 61 is adapted to receive and hold a receive 
22 having a pair of input terminals 23 and 24 that 
connected through suitable conducting means 
pair of terminals 29 and 30 on jack member 28. Cham- 
ber 61 also includes a forwardly extending aperture 63 
which is adapted to receive the end of tube member 15. 

Chamber 62 is adapted to reccive and mount a micro- 
plione 25 which is provided with a pair of output ter- 
minals 26 and 27 that are connected through suitable 
conductors to terminals 30 and 31 on jack member 28 
Chamber 62 ulso includes a generally forwardly extend- 
ing aperture 64 for receiving socket 14 and sound haflling 
member 20. A further sound haflling member 47 is 
shown positioned at the bottom of chamber 62 on mem- 
ber 11. Sound baMine member 20 includes a first slot 
extending completely through and a second groove сх- 
tending partly through member 20 to define an ор стеб 

which is adapted to conct with a radially extending chan- 
псі on the lower surface of bafiling and gasket t 
47, turn is in Communication with a centrally 

ted aperture for transmission of sound to mucro- 
phone 25 

Member И also includes upwardly extending loca 
pin members 65 and 66 which adapte 
similarly positioned. aperture: in member 51 
с registration of members HI and 51 f 
Men 11 and 51 
housing 10 after receiver 22. 
and 20 and jack 28 are posit 
nected aml may Fe сеп 
any 


соғ” 


fe 
to a further 


nen 


winch in 


ting 


te willl 


to cont 
to provide 
for assembling 
be assembled 
microphone 
oned and 
tog2thcr 


the apparatus Ders 


mity 


to. form if 
balles 47 


ularly 
ented thr 


Jhesive which will provide the 


wich 


suitable 
nsulatimg properties to ens 
tion between chambers 61 and 62 
15, which may be comprised of any suitable 
d plastic material. is provided with groove 1% 
изу солс nber 21 mounted in mem- 
tion of tube member 15 in 
Tube ember 15 is, in turn, connected 
member 16 which may be of ЖЫЛУЫ” 
material Ап earplus 17 is shown mounted on the end 
of tube 16 be of suitable shape and compliuncy 
to be comfortably inserted in the auditory canal of an 
operator 

Tube member 12 


ble adhesive. Ball 


ine ibe 


of 


desira 
о! 


Tube 


vie 


ure acous- 


semi-rig 
which 
ber 51 


pertu 


rtker 


t with à pin m 
м ШҮ 


6% 


tube 


is to rot 


to 
1 


and may 


is held i uf 19 through the usc of 
à мине member 19 is in turn rota 
journaled in a socket 14 which in turn positi м 
held wrture 64 at the lower end housin 10 
Tube member 12 may also be comprised of a semi-rigid 

material and has mounted at its forward end a 
megaphone 13 that is adapted to receive mind from the 
month of an operator and may be of any suitable size 
and shape. 

In FIG. 4 of the drawing a suitable three-conductor 
plug member 31 is shown in position on jack 28 and is 
in turn connected to a suitable cable 32 that may ће 
connected. to suitable communication equipment which 
includes д source of signal and signal utilization means 

In FIG. 9 an schemate representative of 
circuitry that сие employed with our invention is 
A three-terminal plug represented generally ћу 


tablv 


"ned 


n о! 


pla 


electrical 
be 
shown. 


ss ss 


3,280,273 


^ 

`2 
reference characters 49, 41 and 42 is shown connected 
in circuit with a microphone 53 and a receiver 50, cach 
of which has a pair of terminals, One of the terminals 
on receiver 59 is connec у terminal 41 through con- 
ductor 44 and iw also conr cd to one of the terminals 
on microphone $3 through wrminal 46 on conductor 44 


and conductor 47. The other terminal on recciver 50 is 
connected to terminal 42 through conductor 43. The 
second terminal on microphone 53 is connected to ter 
minal 40 through conductor 46 

It may thus he seen that our invention broadly includes 
a housing 10 which may have a first forwardly extending. 
tube member 15 and a second forwardly exten tube; 
member 12 and a jack 28 for connection to suitab 
munications equipment through cabie 32. 


Referring now to FIGS. |, 2 and 3. our invention 15 
shown in position on the hend of an оре ator Housing 
10 is positioned directly behind the саг of the operator 
und tube member 15 extends forwardly to lie on the top 
of the car and thence downwardly to provide a coupling 


to the auditory canal of the operator. Tube member 12 
extends forwardly into engapement w 
operator along the arca indicated by reference numer l 
60 and the megaphone 13 is positioned in proximity to 
the mouth of the operator in a position which will pro 
vide fur the most efficient transfer of intelligible sound 
energy from the particular operator using our apparatus 


1 с modilicutions 


К is understood that suit 


made in the structure as disclose 
fications come within the spirit and scope of the ap- 
pended clims. Having now therefore fully illustrated 

lescribed our invention, what we claim to be new 
to protect by letters Patent is 


operator's hcadse 


hollow housing conta \ а recciver and a microphor 

1% f 

id ho yí 
tending forwardly per 
and into vung 
“о n 
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| то sherchy 
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2. An E ۷ 
n om ed J 
perture ист 
phone с 
олате ис 
said top ch vardly 
to cate ( r 
ther tul ^c c 
n sud r А cd t 
on the check and extend into p y he ho 
‚ operator 

3. The apparatus of ch n which ст tube 
is pivotally mounted perture in wid боо! 
chamber 

4. The apparatus of n w c tube сме 


и, 


+0 


© Ww. 445 XN AABT. 252. À 7. 
4 

ing from the top chamber is rotatably journaled in tse 
iperture 

$. The apparatus of claim 2 in which first and second 
resilient gaskets, cash having sound energy transmit 
channels ind apertures, coact to provide a conduit f 
the Wansansvon of sound from the aperture on the w 


tom end of the housing to the Шәрһга 
phone mounted therein 


6. An operator s headset comprising in com! 


hollow housing including termir! means for c 
to à source of signal and a signal utilization means, sav 
housing being of generally arcuate shape to lie behind 
and engage the car of an operator; a fis forwardly and 
downwardly extending tube member at the top of said 


housing. said tube member being adapicd lo engage ih? 


саг of an operator along a porton of its length and c2 
operating therewith to support the housing on said ear 
sound receiving means clectricully associated anh said 
terminal means, and associ with saig tube тетсет 
to supply scund energy to auditory 


oncrutor; a second forwardly extending 


the bottom of said housing, said tube 


ted to engage the side of the face of 
having an opening adapted io be positioned 

ceiving relationship to the mouth of an operator; 
microphone means c'ccirically a-sociated with said tš 


minal means and associated with suid second tuhe mem 


ber 10 receive sound energy from the mouth of an 
operator 

7. An operator's headset comprised of a housing mem 
гісі to abut the rear portion of an operator 


Ta ndine tul — -— | ta et 
wardiy extending tube men арм ta € 
c top of an operator's car; a further tube 
extending forwardly о proximity auth the 
operator and adarted to hie in спустио 
wit he check of an operator, said housing and ture 
ihers çoopcraung to support and stabilize the ће20 
set on the cur of an operator 
$. Improved se грогипе com nic n appa 8 
<o nr nz 1 mr n 
4 ум ing including 
cond \ rembers со 
зеленые the top of the car of an опеки ‹ г? 
« encres > ! caf nal c ғ f sad member 
ate nto proximity М uth of 3 per 
\ here ] holiow h 2 cd о hy J 
sound conducting с id means uning scd 
- € l j cıver л j ^ sine ^ cou 
pru es sound ¢ rey io t? ез n uper r and San 
further member receive nd energy from the tho 
he operator 
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By 
ГЕШ Е A Amr A" АНЕ РҮОРРЕРЧРНЕРЕЫНЕЩИННЕРНЕ 
— » " 
= 4 4 34 G ai 
| President 
State of Calllorni 
БЕУ 5 ss 
Cou of r rancisc 
Б.Д Е. 3. шиши 
— M K Q рам 6 =  — — ša Pa 
COURTNEY P. GRAHAM, being duly sworn, upon nis ath 
deposes and says: 
Le I am President or Pacific Plantronics, іпс., а 


corporation, and I am the agent of that corporation for the 


` ^t sinn - ~ T net ‚с ~ р r $ Ж. Те» ыча * - 
purpose of making the above answers to Plaintiff's Interrogatories 
~ no € 3 ~ ` š ~ ` - - r - - а ” 
to Defendant, served on the corporation © or about April 30, 
71 3 fo n T fic r 
1971 and for making this verification. 
2 Th Eç inda ne re + nei 2! T^*orr аф е 
Se іле 202. going answers LO FPsaasantds L 5 24150534 atoriscs 
to Defendant are true accorcing to tne best > my ow једсе, 
informat an and elief 
infor tion and belief. 
/ 
مم‎ - — — — — ——  ———. — 
Courtney P. Gran т 


Subscribed and sworn to before me 


this 7th day of May 2 4973; 


Notary Public 


Ó... | АТС 
АУ ОЛІ 


My Commission Expires Aug, МАМ, ШП 


- 
GAIN , ЧИЕТ: 47 db ~ 3 
SATURATION OUTPUT... . 120 db + 3 
ТУРЕ OF BATTERY .... 4 . RM-675 or E675E 
BATTERY DRAIN kt : 1.8 ma 
EST. BATTERY SERVICE . 95 to 110 hours 
COLORS . mink brown and fiesh 
WEIGHT .У oz. 


Data Expressed / HAIC Method 


The above graph iliustrates the acoustic frequency 
response verses sound pressure output with gain control 
in the maximum position. 


HARMONIC DISTORTION 


ACOUSTIC INPUT FREQUENCY 
Level 500 1000 
60 db 1.4% 2.0% 


Model 77 is best suited for persons requiring an 
Auricon sound г:е55иге setting of 75-110 with Pitch 
lor 75.115 d with Pitches 2,3,4. 


It is important when ordering this Audiotone Post- 
Auricle instrument to include all the following 
information: 
1. Specify 
2. Aurigram reading and customer name if 
instrument 1$ to be "Custom Fitted" 
3. Color (mink brown or flesh) 
4. Specify if telephone pick up coil is desired 
(cptional at no charge) 


су 6Э- m 
5. Specify adaptor \ n ) 


Model 77 


#1032-44 “101.6 #1032-40 


This information will allow us to accu: ately ənd 
efficiently serve your requests. 
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3,209,080 


Patented Sept. 28, 1965 


— 


United States Pateat Office 


t 


9 Interrogatory No. 29: For each act and person named | 

| — | 
10 | above, Specify the nature of Such information. ! 
11 Answer: As Presently advised the nature of the infor- | 
12 mation was either a model Or a mock up of the MS-43 as shown in I 


13 | the photographs, Defcnaant's Exhibits D-23 and D-29, i 
14 | Interrogatory No 30: For each асс and person named | 
| 
15 | in the answer to Interrogacories 8 and 9 [28 and 292) above, і 
16 Specify the alleged inventor of Such information and the 
17 | name of the person to whom it was disclosed. н 
18 Answer: ‘It is deemed бу defendant that tnere is no | 
19 "inventor" of the information derived by Rebert Sell since such | 
20 | information as well аз the М5-43 Specifically and the device 1 
21 | Shown in the patent іп Suit, was nothing more than the obvious 1 
22 combination of well known prior art devices. The MS-43 was 
23 dosigned, however, by one or more of the following: Keith Larkin 
24 | Courtney Graham, Byron Langford, John R. Јећп5оп. 
25 | 
26 PACIFIC PLANTRONICS, INC. - 
27 
28 By РР SR 
é 
29 Courtney P. Graham 
30 Chief Executive Officer i 
<7 И 23 
i 
i 
B 
| 


1 Interrogatory No. 28: State the dates, places, times 

2 addresses and business Positions of the individuals from whom 

3 | Defendant contends the invention [inventors?] derived any 

E | information relating to the patent in suit. 

ы | 
6 information for the Petent in suit from Keith Larkin and | 


7 | Courtney Graham in or about October of 1962 in Santa Cruz, 


8 | California. 


Answer: As presently advised, Robert S. Sell derived І 


3,209,080 


ee ЖТ EE Ae [yg "rece RE ЕЛЕ ARE RST EK 


^T "ITA 


~ 
CALIFORNIA 


STATE OF 


City & ) ss. | 
2 | COUNTY OF San Francisco ) | 


12 2. The foregoing answers to Plaintiff's Interrogatories 
13 | to Defendant (Second Set) are true according to the best of my 
| 
14 | knowledge information and belief 
2 | nowlecge, ınlormatıon па елет. 
|| 
15 || 
|| 
| | 
14 
17 | X: 
~! - — 
TOR GEN. I = 
18 || Courtney P. Graham | 
! | 
19 | Subscribed and sworn to before me 
on | ey TA 3 g€ 7 107^ | 
20 | this /% day of APRIL 7419725 
21 | 4 
| / / 
|| LU | AH 7 i 
22 || си j ели | 
| / / | 


Notaty Publi 
| ҚРРФ>РРФЕФФФ>гР>РФФФФФ>ОЭО>ФТФФА) 
| ER ROBERT B. BLOCK ^ | 
| “1 NOTARY PUSLIC-CALIFORNIA ` 
25 | | -2 CITY АМО COUNTY ОҒ 
| Sir SAN FRANCISCO У 
26 | ‚ Му Commission Expires Feb. 4, 1975 N 
| «еее CLP AL eo, 
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United States Parent Office 2,282,348 


Patented Apr. 14, 1959 


1 2 


Roger E. Erickson, St. Paul, Minn. assignor to Telex, Figure 3 is a side Р ; of the hearing aid 
Inc, St. Paul, Mina, а corporstioa of Minnesota apparatus showa in Figure 2 but r soved fi from 


Application July 26, 1957, Serial No. 674,343 the wearer 


10 "те 4 is a rear clevational view of the beari 
4 Claims. (СІ. 179—107) $ shown ia Figures 1 and 2 ta) th 


4 
and 


° 
m 


f arrows an of Figure 3 


en vicw of the 


~ 
a 


This invention relates to aa improved self-contained 
aitery powered bearing aid which may be worn direct- 
ly adjacent and attached to the ear of the wearer, either 


топа; view taken 


с direction of arrows 6—6 of 
with or without attachment to the bow of a standard he hearing aid is viewed from 
spectacle. Тһе invention relates particularly to a sub- that side which ally adjacent the head of the 
miniature type of battery powered, transistor hearing 20 wearer and the с ос this 5 is removed in 


aid, entirely self-contained, containing microphone and Figure 6 
ound reproducer in mechanical arrangement so as to i 
mi ze microphonic feedback, and to provide adequate 
amplification of the sound frequeacies normally heard 


Tke sound tube horn, through which the sound 
ered to the car of the wearer, is shown in secti 
6 


by humaa individuals. It is an object of the present ia- 25 

vention to provide a hearing aid of the aforesaid charac- 

ter and more particularly to provide a b hearing aid capa- 
ble of being fitted to the wearer without undue indi- 

vidual attention. 


It is another object of the invention to provide an im- 30 
proved hearing aid of a shape, weight, a 
so that it can be worn comfortabl ly 
It is another object of 
proved hearing ai” capa re 
attachmcat to the earpie = 


Ж.» із another obje 
oved hearing aid s 
Auorescent lights and the lik 
t is a further obje 


to mouat the hearing ai djaceat either 


er есі 


тау be impaired ог to provide hearing aids for 


both cars, and ther eby accomplish biaural sound repro 55 
duction for the wearer. 
Other end further objects are those inherent in the 
invention herein illustrated, described and claimed and 
apparent as the description proceeds. 
ies e^ 
a scomplichmen t of the forez us 


іпуесіоп then comprises t 

after fully described and particularly pointed out to 

claims, Ше following description setting torth in detail tot 

certain illustrative embodiments of the invention, 65 hor 

the.e being indicative, however, of but a few of the °” ethy 

various ways in which the principles of the invention ac 

may be employed. att nal engagem 


The invention is illustrated with reference to the draw- Fig 
ings wherein 7 
Figure 1 is a side elevational view of a human indi- 

vidual's head showing one form of hearing aid apparetus 


gures 6 and 7 to which 


as showa particuiar 


t nus e 


2,882,348 


made for receiving the plastic tube 13, slipfitted to the 
end 64. 

In Figure 1 the hearing aid 10 is shown attached to the 
left ear of the wearer but it will be understood that the 
apparatus may be made in either a "right" or “left” form 
and used for either ear of the wearer. The hearing aid is 
entirely self-contained and needs no exterior battery sup- 
ply or microphone. The horn 12 may be made in the 
form shown in Figure 1, in which no provision is made to 
attach it to a cut-off end of a spectacle tow, or it may ђе 
provided with a boss 12A having hole 12B in it for fitting 
to the bow B of a spectacle as in Figures 2 and 6. 

Thus in Figure 2 the heariog aid 10 and body portioa 
11 are identical to those shown in Figure ! but the Бога 
12 bas a protuberance 12A which is cast integral with the 
born 12. This protuberance is apertured at 12B for a 
moderate depth, so as to receive the stiffening wire W 
which is normally used in the bow В af the spectacle S, 
аз shown in Figure 2. The only necessity for баз the 
horn 12 to a pair of spectacles is to snip off the spectacle 
dow, and strip back the plastic portion. The protuding 
wire W of the bow is then pushed into the aperture 12В. 
Any suitable adhesive is used to then cement the wire re- 
inforcement W into the aperture 128 and the horn 12 is 
accordiagly attached to the spectacle bow В and із car- 
Tied therewith. This in effect makes the hearing aid 10 
a part of the spectacle, by mere attachment thereto, added 
stability of wearing is thereby provided. However it 
should be understood that the hearing aid may be worn 
with sufficient stability as shown in Figure 1 because the 
born 12 encircles the top of the саг and the hearing aid 
body 11 Sts as a suspended unit closely bebind the car of 
the wearer. The small plastic tube 13 comes down іп 
front of the ear and curls into and is attached to the ear- 
mold 14. While the tube 13 bas some degree of flexibility 
and the horn 12 has a slight degree of flexibility, particu- 
larly towards its small end where it is attached to the tube 
13, nevertheless the earmo!d attachment and the entire 
configuration of the unit serves to hold the unit with re- 
marzab!e and entirely sufficient attachment to the ear of 
the wearer 2s shown in Figure 1, even where со attach 
meat is made to a spectacle bow. Some users pref 
form of attachment shown ia Figure 2 where the horn 12 
is attached to the bow of tbe spectacle but this is not re- 
quired for complete stability of the unit or for wearer 
com.or. 

The horn 12 may be mads as a solid boss and the por- 
tion 12A may be left unbored, and the agent who fits the 
hearing aid will then drill out the protuberance 12А to 
fit the diameter of the reinforcing wire W іп the spectacle 
bow В, if that type of spectacle is to be attached thereto, 
or where a spectacle of the type having a metallic bow is 
used the protuberance 12A may be drilled to fit the par- 
ticular diameter «іше of the spectacle bow wire and the 
latter may then be cemented firmly in place. 

Referring particularly to Figures 3 through 9 the case 
11 is a plastic molding formed so as to provide an interior 
space 16 which is of maximum depth throughout the por- 
tion from the bottom wall 17 to the wall 18 which defines 
the surface against which the sound reproducer 19, сп- 
cased in a very soft rubber or plastic receptacle 20 is 
adapted to be positioned as shown in Figures 6, 7 and 3. 
The shape of the interior space 16, as viewed in Figure 6, 
is defined by the rear wall 21, the bottom wall 17, the 
wall 22, which is the surface that is normally adjacent the 
ear of the wearer, and the interior corner 18. The upper 
portion of the plastic molding 11 is then provided with a 
pocket at 24 which extends from the interior corner 18 
end between the two walis 25 and 26 to the shoulders 
27— 27 and then extends into a pocket of smaller width 
at 28—28. Finally this smaller pocket terminates at a 
tubular nipple at 29 having an axial hole 30 therein. The 
tubular nipple connects with a pocket of corresponding 
aize in the horn 12 an‘ the horn has a push ft onto and 
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seats on the nipple 29 and against the surface 32 of the 
plastic case. Adhesive may be used to hold the horn 12 
attached to the case 11 at the nipple 22 and surface 32 
if desired although normally the slight ficxibility of the 
plastic of which the horn 12 is made is suficient to pro- 
vide a lasting gripping action sufficient to hold both parts 
together. 

The aperture 16 is provided with an interior boss 34 
at one corner into which there is molded a metallic screw 
aochor 35. This boss 34 provides a surface 34A upon 
which a battery frame generally designed 36 is adapted to 
be mounted by means of the screw stud 37 which serves 
as a pivot about which the frame 36 may be swung from 
the position showa in Figure 7 to the position shown in 
Figure 6. Ia the position shown in Figure 7 the frame 
36 holds the battery 38 in electrical contact with appro- 
priate contacts within the hearing aid case 11 and bence 
provides the electrical supply for the hearing air appara- 
tus. When the frame 36 is swung to the position of Fig- 
ure 6 the battery 38 can be taxec out by deflecting the 
frame 36 and case 11 a little, as shown in Figur: 9, but 
battery 38 will! not fall out of its own accord. It may be 
noted pareathetically that a single mercury type cell forms 
the battery 38 and this provides sufficient power to en- 
ergize the transistor am, lifer circuits of this bearing aid 
apparatus. 

The transistor amplifier is mounted upon a printed cir- 
cuit board 40 which is anchored ia place by an enlarged 
head 37A on the same stud 37 which holds the battery 
frame 36 із place iz the apparatus. The stud 37 is pro- 
vided with a screw threaded aperture 37B at its outer 
ead to which a screw 41 may be attached for hoiding 
one corner of the removable cover 42 in place on that 
side of the case 11 which normally contacts the head of 
the ea. Other corners of the case are held by screws 
43--42 which are entered into the metallic brackets 44 
and 45 at the lower end of the housing, these brackets 
being provided with screw fitted apertures at 44A and 
45А. The brackets 44 and 45 also serve 25 electrical 
coasectors to a rheostat and switch 46 bavizg a 
like control knob 47. The brackets have а :12;2 showa 
ia Figure 8 and are riveted at 52 to the printed circuit 
board 49 and support the board 40 in the case 11. 

Also there are a plurality of circuit components shown 
opposite the bracket $0, on the right side of the printed 

ircuit board 40 as shown іп Figure 8. These individual 
circuit components include the transistor, condensers, 
resistors, etc. making up the multiple stage tracsistor 
amplifier circuit of the bearing aid. Іп the hearizg aid 
assembly when the circuit board 40 is held in piace as 
illustrated, there is a space bebiad it as shown in Figure 
6, and to the left of the element 40 as shown in Figure 8. 
It is into this space, which is illustrated in Figure 7, 
that the battery frame 35 swings aad carries the battery 
38 and thus brings the battery into position so as tu 
form its electrical contact with the suitably disposed 
contact pieces on the bearing aid board 40 and elsewhere 
within the space 16. At the bottom of this space there 
is also the microphone apparatus 52 which is entirely 
ensheathed in magnetic material 53. Tke magnetic 
sheath 53 is made in the form of two pans which nest 
together as shown із Figure 10, and enclose the entire 
microphone except for openings as at 54 through which 
the electrical connections emerge from the microphone 
52. The sheath 53 is of highly permeable mazmetic 
materia] but the sheath is quite thin and the sound waves, 
which enter the case portion 11 through a small opening 
55, see Figure 3, impinge against the adjacent flat sur- 
face of the microphone case metal $3 and by vibrating 
such case serve to operate the microphone 52 which is 
entirely encased by the metal case $3. The effect of 
this is thet while the mechanical force of the sound waves 
аго permitted to operute the inicrophone withwut sub- 
stantially decreasing their effect ia passing through the 
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case 53, still at the same time any magnetic disturbance 
in the region of the microphone 52 is shielded away from 
the microphone by means of the magnetically permeable 
metal forming the case $3. This serves to reduce that 
kind of noise interference which bas been found to be 
due to the proximity of the hearing aid to electrical ap- 
paratus such аз fuorescest lights, etc. 

Acferring to Figures 6-9 particularly, it will be noted 
that Ше frame 36 which serves as а swinging mounting 
for the battery 28 bas a maximum thickness at the wall 
portion 3$A which is exposed to the rear of the bear- 
ing aid case 11 when the frame 36 is swung closed as 
shown in Figures 4 and 7. This wall portion 36А termi- 
nates as a small projection 368 at the corner opposite 
the pivot screw 11 aad tbe user may accordingly insert 
а Sngernail behind the portion 368 for swinging the 
irame 36 outwardly to the position shows in Figure 6. 
The frame portion 36A is of slightly narrower width 

t the corner and the small eperture $6 іп the rear wall 
of tbe bearing aid case 11 is likewise somewhat nar- 
rowed at its upper portion 56А. The remainder of the 
frame 36 is considerably thinner and forms a ring 36D, 
which is displaced to tbe position shown in Figure 8. 
Accordingly, the battery, which has a larger diameter 
flange 38A at one face, may seat with one portion of 
the battery case positioned in the ring 36D and tbe flange 
38A resting on the surface of the ring. When the frame 
26 is swung to its outward limiting position as shown 
in Figure 6 a certain portion of the battery 38 is sull 
situated within the opening 56 and ше battery 38 will 
therefore not simply fall out of the frame 36. This is 
an advantage for some users of hearing aids, particularly 
older people, may swing the frame 36 to its open position, 
еш hrough curiosity or a misbelief that the battery is 
not operating properly, ог for other reasons and if the 
battery 38 is able simpi, to fall out of the frame 36 
when the frame 36 is in an open position, the battery 
could bs easily lost and since it is no larger than а mod 


rate size button, the Бағегу can easily fall and roll 
to some place where it is irretrievably lost by the user. 
1$ to the present invention this probiem of lost 
obviated, at ieast in part by making t 
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frame 
its the removal of the battery 
battery does not s 
a he frame 36 is moved to it 
Hence as shown in Figure 6 and is 
the battery is ready to be removed but in order to do 
so the frame 36 must be deflected іп the direction of 
arrow 58 as shown in Figure 9 his is possible 
a slight looseness of fit of the pivot bearing 37 
spect to the frame 36 and also due to the fact that 
the case 11 and the frame 36 are made of slightly flexible 
plastic material and the frame 36 when moved to its 
open position and is then pushed sideways in the direc- 
tion of arrow 68 will deflect the case 11 a little bit. 
This provides enough room so that, in the position shown 
in Figure 9, the battery 38 may be cocked to the position 
stown in that figure, where the edge 38E is just ready 
to clear the hole in the battery frame 36 and the battery 
can then be withdrawn in the direction of the arrow 59 
This is not at all difficult to do but it does require a con- 
scious act of the user and іп so doing the user is рге- 
vented from losing the battery through mere casual or 
inattentive opening of the battery frame 36. 

Referring to Figures 6, 7 and 8, particularly, the sound 
reproducer or “receiver” 19 may be of the crystal or 
magnetic type and is enclosed in its usual case. Around 
the case, however, there is placed a very soft plastic 
sheath 20 which is in the form of a cup or collar, and 
is provided with an aperture 60 at one side, in align- 
ment with the sound delivery tube 61 of the sound re- 
producer 19. Accordingly sound produced by receiver 
19 can leave the tube 61 and proceed through the aper- 
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ture 60 to the aperture 30 in the tubular connection 29 
and tbeuce enter ше horn 12 and proceed through the 
gradually tapered curved aperture 62 and be ivered 


at the connection end 64 where attachm born 
5 is made to a plastic tube 13 as pr The 
sound is then conducted througt tube 15 
to an “earmold” 14 which is of a shape fis the 


external portioas of the ear canal of the ı 
The very soft plastic or rubber she 
10 rounds the sound t 
flange 66 by whi 
ducer is separate T 
11 and the end surface 
40 Accordingly the n 2 
15 vibratic т the receiver 19 to th “:гстһопе 52 
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urther char- 

acte hat said battery holder inciudes a smail pro- 

“ ecting section which overiaps the case when the battery 

holder is in its operating condition so as to enable the 

user thereof to insert an object behind said projecting 
section for operating said battery holder 

70 4. А ing aid apparatus comprising a case of ma- 
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connected in that the case includes an aperture through References (7 * - the file of this patent 
which sound vibrations from the exterior may enter the 
case aod further characterized in that said microphone Un -TES PATENTS 
is housed in a sheath of paramagnetic material, said micro- 2,513,746 ad Cor PES July 4, 1950 
phone in its sheath being positioned so that a surface of 5 2,718,563 сново Sept. 20, 1955 
the microphone which normally receives the sound waves 2,794,085 Be RS EEE May 28, 1957 
thereagainst and which is covered by said sheath is posi- 
tioned in the case adjacent the aperture therethrough, said FOREIGN PATENTS 
paramagnetic material sheath being sufficiently thin adja- 494,016 BE [ттл Di 15, Hd 
cent said aperture so as to permit the sound waves to 10 737,115 Great Britaia ........... Sept. 21, 1955 
be transmitted directly to the sheath to the microphone 760,615 Great Britain ............ Nov. 7, 1956 
within the sheath. 761,169 Onet Еийдіз ОИ Mov. :%, 1956 


b 


2 i 
——— | 


18 


25 


26 


27 


28 


29 


50 


51 
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ALBRITTON а HERBERT 


ALDS J. TEST 
THOMAS О. HERBERT 
| 160 Sansome Street - 15th Floor 


San Francisco, California 94104 
Teleplıone: 781-1999 


Attorneys for defendant ety 


IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF CALIFORNIA 
THE TELEX CORPORATION, 
No. C70 1340 LHB 


v. ) 


PACIFIC PLANTRONICS, INC., 


Defendant. 


COMES NOW defendant, Pacific Plantronics, Inc., and 
in response to Plaintiff's Interrogatories to Defendant submits 


the following: 


| Interrogatory Мо. 13: Specify with particularity the 


factual basis for the allegations contained in paragraph 8 of 
Defendant's anSwer to the complaint in this lawsult. 

r1 
| 


Answer: All of the claims of the patent in suit/are 


directed to a headset having two features which are clearly not 


| present in the StarSet. These features are 1.) that the micro- 


Iphone tube extends from the bottom of the housing and the 
| 2 


(*Note: This has reference to Flygstad et al patent 3,280,273] 


£ receiver tube extends from the top ond 2.) that the microvh 
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FIECTRICAL HEARING AID 
Werner Güttner and Clemens Starke. Erlanzen, and Franz 
Sapara, Erlangen-Üruck, Germany, assignors to Sic- 
mens-Reiniger-Werke Aktirngesellschaft, Erlangen, 
Germany, a corporation of Germany 
Filed June 29, 1961, Ser, No. 120,640 

Claims priority, application Germany, May 12, 1961, 

$ 74,923 

7 Claims. (Cl. 179—197) 


This invention is concerned with an clectrical hearing 
aid to be worn in back of the car, comprising a housing 
containing clectrical components including the micro- 
phone, amplifier witb regulating elements, battery and 
receiver, and having a bookshaped carrier portion which 
is free of electrical components, preferably removably 
connected with the housing and attachable to the upper 
part of the auricle. 

The housing of a “caring aid which is worn in this man- 
ner. is thus positioned in back of the ear while the car- 
rier portion extends toward the front of the ear. Accord- 
ingly, the microphone, which is disposed in the housing. 
is at a place lying in back of the ear. Тһе entry or inlet 
opening through which the sound comes to the micro- 
phone is thereby provided as close as possible to the micro- 
phone, that is, at a place of the housing which is in back 
of the ear below and rzmote from the hooklike carrier. 
The sound inlet opening. also referred to as the speak-in 
opening, is thus fror'ally largely shielded by the auricle 
and also by the head, This is a disadvantage because 
sound waves generated in the course of a conversation 
come to the person who is hard of hearing. from the front 
and can be received and amplified only along a detour 
over a path extending in back of the ear. 

The invention provides a hearing aid of the initially in- 
dicated kind. comprising means formung a sounu-conduct- 
ing line extending conticuous to the sound entry element 
of the microphone provided іп tbe housing. such line ex- 
tending to the end vf the housing facing the carrier part 
and continuing in the carrier part or approximately paral- 
lel thereto ta a microphone sound supply line which 
terminates in a preferably frontally visible sound inlet 
opening. Thi nakcs it possible that sound waves com- 
ing directly frow the front can reach the microphone with- 
out goinz over a detour. The person hard of hearing is 
thus. with the use of the hearing aid according to the in- 
vention, in a better position to follow speech which a con- 
versation partner directs at him from the front 

The hearing aid according to the invention comprises, 
in an exemplary embodiment, a carrier which contains in 
known manner an acoustic passageway forming the sound 
exit channel exiendinz from the receiver to the ear piece. 
In addition. this carrier contains an acoustic passageway 
forming the sound inlet channel extending to the micro- 
phone. such latter channel terminating in the region of the 
greatest curvature in a frontally visible opening of the 
convex wall of the carrier. The carrier which is com 
structed in this manner is advantageously plueged to tubu- 
lar studs extending respectively from the receiver sound 
exit line and the microphone sonnd inlet line forming 
parts of the housing. The fastening of the carrier on the 
housing is effected by means of an extension which may 
be screw connected to the housing. 

The receiver is advantageously disposed in the housing 
about midway of the longitudinal extent thereof and the 
sound exit line to the ear piece is carried past a narrow 
side of thz microphone which is positioned ahead of the 
receiver. The sound exit line extending from the receiver 
is formed by a tubular part which is flattened at least at 
the portion thereof which passes along the microphone. 
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The flattened portion of this tubular part is thereby posi- 
tioned in parallel with the narrow side of the microphone, 
thus providing for a space saving disposition of the sound 
exit linc. z 

The various objects and features of the invention will 
appear from the description which will be rendered telow 
with reference to the accompanying drawing showing in 
perspective representation and in sectional views examples 
of details of hearing aids constructed according to the in- 
vention 

FIG. 1 shows an embodiment of the hearing aid in 
perspective view; 

FIG. 2 shows tbe housing with the cover detached 
therefrom: 

FIGS. 2a and 26 show sectional views taken respectively 
along lines Ila—Ila and 15—и5 in FIG. 2; 

FIG. 3 shows the carrier part of the bearing aid illus- 
trated in FIG. 1; 

FIG. 4 shows in perspective view an embodiment of a 
bearing aid wherein the carrier is made of two parts, one 
part containing only tne «ound exit line extending from 
the recciver to the ear piece. while the otber part con- 
tains the sound inlet line extending to the microphone; and 

FIG. 5 shows a hearing aid made in accordance with 
the invention in its position in connection with the ear. 

The acurately shaped housing 1 which is made of syn- 
thetic material is constructed of two shells ^ and 3. The 
housing contains a drawer 4 for receiving the battery, 
such drawer heine pivotally journalled at 14 and being 
provided with a handle 5. From the conver outer wall 
of thc housing extends part of the sound volume adjust- 
ing member 6. At the end of the housing 1 opposite the 
pivoted dr: «zr 4 is disposed tbe carrier 7 which is curved 
booklike and has an extension 8 provided with a hole 
formed therein (FIG. 2) through which a screw is pro- 
jected for firmly fastening the carrier to the housing. The 
carrier terminates in a ripple 10 (FIG. 3) to which is at- 
tached a flexible hose 11 carrying an angular member 12 
which im turn carries the flexible ear piece 13 to be in- 
serted into the aural opening of the ear. 

FIG. 2 shows the shell 2 of the housing with the com- 
ponent parts as they hecome visible after removal of the 
shell 3 and detachment therefrom of the carrier 7. Adja- 
cent the battery drawer 4 is a partition 15 carrying the 
contact spring 4a, followed by th. receiver 16 which is 
wrapped in foom rubber 17 (FIG. 26). Next to the re- 
ceiver 16 and partially thereunder are disposed parts of 
the amplifier 18. The amplifier parts, including also the 
volume control with the regulator 6. are mounted on а 
bracket 19. Below the bracket 19. and fastened thereto, 
are positioned capacitors and resistors which are sche- 
matically indicated respectively at 20 and 21, and at the 
portion of the bracket 19 which is next to the telephone 
16. are positioned transistors 22 (FIG. 2h). Next to 
a partition 23. which de!imits the amplifier space, is dis- 
posed the microphone 24 which is wrapped іп foam rub- 
ber 25. 

From the microphone 24 extends ¿n acoustic passage- 
way or sound inlet line 26 terminating ia a it »ular part 
27 which projects from the housing. From the receiver 
16 extends an acoustic passageway or srund ехи tine 29 
which terminates in a tubular пам 22, the latter like wise 
projecting from the housing. The sound exit line 29 which 
extends from the receiver 16 to the tubular member 28 is 
of oval cross-section at the porticn thereof which r sses 
along the microphone 24 (sce FIG. 20). The 7 
through which extend the sound channels 30 > 
shown in FIG. 3. is plugged to the tubular ectir 
members 27 and 28. The sound exit channel >» ‹ 
to the nipple 10 to which is connected the Nexible hose 11 
leading to the car piece 13, and the sound inlet channel 31 
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(for the microphone 24) terminates in the sound inlet 
opening 32. 

The hearing d illustrated in FIG. 4 corresponds sub- 
stantially to the hearing aid described with reference to 
FIGS. 1 to 3. The only difference resides іп the construc- 
tion of the carrier, indicated in FIGS. 1 and 3 at 7, which 
in FIG. 4 is made in two parts, one part 33 containing only 
the sound exit channel 34 leading from the receiver 36 to 
the ear piece 37. The sound inict channel 38 leading to 
the microphone 39 extends through the other part 40 
which is fastened to the housing 35 by means of an exten- 
sion 41. The part 40 can also be constructed as a tube 
which is screw connected with the connecting tube 27 
(FIGS. 2 and 26), it being of course assumed that appro- 
priate threads are provided for this purpose. 

As will be seen (гот FIG. 5, the housing (1 in FIG. I 
or 35 in FIG. 4) is in operation positioned in back of 
the ear 42 while the carrier 7 (33. 40 in FIG. 4) extends 
forwardly of the ear 42. The sound inlet opening 32 
(opening of inlet channel 38 in FIG. 4) thus comes to 
lie at a point which is іг the use of the hearing aid directed 
toward the front. Sound waves directed toward the per- 
son wearing the hearing aid can accordingly directly enter 
at the sound inlet opening such as 32 for direct propaga- 
tion without any detour, to the microphone 24 over the 
lines 31 and 26 (FIGS. 2 and 3) or to the microphone 
39 over the line 38 (FIG. 4). The microphone con- 
verts the sound waves into electrical signals which are 
amplified in the amplifier such as 18 (FIG. 2) and made 
audible again in the receiver such as 16 in FIG. 2 or 36 
in FIG. 4. The amplified sound waves are in FIGS. 1-3 
conducted to the aural passage of the car 42 over the 
line 29, channels 30, 11, and through tbe ear piece 13, 
while being in FIG. 4 conducted to the aural passace 
over the lines 34 and the ear piece 37 

Changes may be made within the scope and spirit of 
the appended claims which define what is believed to be 
new and desired to have protected by Letters Patent 

We claim: 

1. An electrical hearing aid comprising a housing con 
structed to be disposed and worn behind the en 
housing containing components including a battery, 
microphone, an amplifier with reguiation means and a 
receiver, a hooklike curved carrier free of elect 


auricle, means forming an clonga:ed tubular acoustic 
passageway for conducting sound waves from exter 

the housing to said microphone, said acoustic passageway 
terminating at its outer end in a frontally directed opening 
near the upper part of the auricle when tbe bearing aid 
is worn, with said acoustic passageway extending rcar- 
wardly over the auricle to said microphone. 

2. An electrical hearing aid comprising a housing con- 
structed to be worn behind the ear, said housing contain- 
ing components including a battery, a microphone, an 
amplifier with regulation means and a receiver, а hooklike 
curved carrier free of electrical components, which is to 
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be worn upon the upper part of the auricle, means for 
removably connecting said carrier with said housing, said 
housing having an elongated tubular acoustic passageway 
formed therein for conducting sound waves to said micro- 
phone, said carrier having an elungated tubular acoustic 
passageway formed therein communicating at its connec- 
tion end with the free end of said first-mentioned passage- 
way, and terminaling at Их opposite end in a frontaily 
directed and frontally visible scund inlet opening, said 
sccond-mentioned passageway extending rearwardly over 
the auricle to said first-mentioned passageway. 

3. А hearing aid according to claim 2, comprising a 
bracketlike portion extending from said carrier for mount- 
ing the carrier in assembly with the housing. 

4. A hearing aid according to claim 2, wherein said 
second-mentioned acoustic passageway terminales in a 
sound inlet opening in the portion of the wall of said 
hook-like carrier which has the greatest convex curvature, 
said carrier also having a tubular acoustic passageway 
formed therein which communicates at one end, with the 
recciver and at the opposite end with the ear piece of 
the device. 

S. A hearing nid according to claim 4, comprising means 
forming a tubular acoustic passageway for conducting 
sound waves from said receiver, tubular studs extending 
from the housing and communicating respectively with 
the line to said microphone and the line from said re- 
ceiver, said 51085 extending in assembled position of said 
carrier into the respective acoustic passageways formed 
therein. 

6. A hearing aid according to claim 4, whercin the 
receiver is disposed in said housing within a centrally ex- 
tending region thereof while the microphone is disposed 
therein near the end thereof facing said carrier, and means 
forming an acoustic passageway extending from said re- 
ceiver alongside a narrow side of said microphone to the 
ear piece of said hearing aid 

7. A hearing aid according to с 
tubular member dispose 


im 6, comprising a 
in said housing and 


forming 
ng 


said 2 у. om the receiver, said tubular 
member being flattened at lcast for the portion thereof 

long 5 c aid microphone, 
with the long cross sectional axis of said flattened portion 
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Мас kann nun 


Schalleintnittsörfau 


vom 


(Са Gehäuses реа, e «22 man das 3 
paon direkt duicdes, also ebenfalls am oberen 


untcröriagen лед; min hat es dadurch ia der 
das obere Ende des Gehäuses, das sich ja ober 
des Ohres befisdet und deutlich sichibar ist, sche 
sch!izak und зла ИЦ zu machen. Darüber hinaus 
wird die Charakiterisuk des Mikrophoas eindeutig vom Hörer 
verbessert 

Hat maa einmal festgestellt, daß bestimmte, zu- 
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Hearing aid to be worn behind the ear 

Applicant; Robert Bosch Flektronik Gesellschaft mit beschränkter Haftung, 
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Horst Dallmann, Berlin-Tegel, has been named as the inventor 


The invention relates to a hearing aid to be worn behind tha ear, consisti 
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of a more ог less sickle- or crescent-shaped housing, which receives the parts 


of the instrument, such as microphone, amplifier, earphone, battery, etc., and 


carries its upper end, lying over the ear when the instrument is worn, a sound 


inlet opening for the 
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when worn because, due to its small, sickle-shaped form adapted to the s 


behind the auricle, it is covered for the most ра: 
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ear opening, 


Naturally one tries to make the instrument as small and inconspicuous as 


possible. This applies in particular to the two visible portions just mentio 
In the design of the upper end of the sickle-shaped housing, hc.ever, one must 
take into consideration also the acoustic factors of the housing, It has i 
fact been found that it is acoustically more favorable to arrange the sound 

inlet opening for the microphone at the upper end of the sickle-shaped housing, 
namely directed forward. To provide a different place for the sound inlet open 
ing, as for example at the lower part of the sickle-shaped housing, either at 


its lower front face or at the lateral face 


unfavorable because then the auricle shidds 


sonic events coming from the fron is confuses the hard-of-hearing, because 
he no longer has the right feeling what direction the sound comes from. 

Because of the above findings, therefore, it appears desirable to place the 
sound inlet opening for the microphone at the upper end of the sickle-shaped 
housing. But then it would be necessary also to arrange the microphone itself 
directly contiguous to the sound inlet opening, in order that, according to the 
opinion prevailing until now, one does not have to accept additional losses of 
acoustical energy in this sound conduction. But this means that the upper end 
of the sickle-shaped housing becomes plump, that is, conspicuous, which is exact- 
ly what was to be avoided, 

Prom the difficulty that if the sound inlet o ng with following microphone 
is arranged in the upper part of the housing an acoustical a.vantage is offset 
by a structural disadvantage, and conversely, that if the two parts in question, 
namely microphone and sound inlet opening, are arranged at a different point of 
the housing one is dealing with a structural advantage opposed by an acoustical 
disadvantage, there is a way out if according to the invention the microphone 
in the housing is arranged so far away from the sound inlet opening that space 
present between the microphone and the sound inlet opening is utilized for the 
accommodation of othe. „arts of the instrument, e.g. of ° earphone and/or the 
circuit elements of the amplifier, and the microphone is connected with the sound 
inlet opening by a tube line serving as sound conduction. 

It has in fact been found that, contrary to the pre ‘cus opinion, transmission 
losses of the acoustical energy do not at all occur by the insertion of a tube 
line between microphone and sound inlet opening, but that on the contrary the 
sensitivity of the instrument becomes greater and the frequency transmission 
curve is better. The inventor has not been aple until now to ascertain with 
certainty what this improvement of the acoustical conditions is attributable to. 
It may possibly be due to the fact, known in itself, that іс is mie favo_aule 
to let the ai. -pace within che mic.ophone interact with the air space of the 
tube line rather than connecting the air space of the microphone dire 


the infinitely large air space of the surrounding when there is not 
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It is now possible without further disadvantages to place the sound inlet 
opening at the upper end of the sickle-shaped housing without having to = | 
the microphone directly alongside, that is, also at the upper end; it is thereb:| 
possible to make the upper end of the housing, which is above the ear and „ | 
clearly visible, very slender and inconspicuous. Moreover, the ee | 
the microphone is definitely improved. 

Once it has been established that certain dimensions of the tube line a | 
microphone and sound inlet opening, which had originally been planned for spatia 
reasons, are acoustically favorable, the position of this tube line is no 1 
а decisive factor. The line can, according to a feature of the invention, exten 
either entirely in the interior of the housing or at least partially on the I 
side of the housing. E 

When fixing the dimensions for the tube line, such as length and cross sectio 
also the form of the sound inlet opening at the open end of this tube line =. 
be taken into consideration, Depending on the acoustical conditions caused by < 
size of the air spaces in the microphone and in the tube line, it may be expe : 
to let the open end of the tube line form the sound inlet opening dir: 7, 1 
ting the opening have a cross-section substantially concordant with the rest o 
the tube line, or the open end of the tube line may be widened like a funnel 1 
in a similar manner. Sometimes, contrary to all expectation, even a constrictior 
may be of advantage. l 

The wearer of the hearing aid, whose souná inlet opening lies above the ear, 
will have directional perception approximately corresponding to natural e 1 
only if according to a feature of the invention, the direction of the sound T 
let opening formed by the open end of the tube line forms with the wearer's n-rm: 
viewing direction an angle of less than 30 degrees when the instrument is «^ 
behind the ear, 

Due to the fact that the hearing aid has a certain position behind the ear L 


is held in this position by the hearing tube which, coming from the earphone 


4 > 
the direction once found favorable for the sound inlet opening, namely the normal 
viewing direction of the wearer, is insured, 

It is known how to construct a hearing aid to be worn behind the ear so that 
it consists of three modules, namely a plate-shaped middle part provided with 
bores and cutouts to receive the parts of the instrument, and two cover shells 
applied on the two faces of the middle part. This arrangement has proved very 
successful and can be retained for the practice of the inventive idea, To re- 
ceive the tube line between microphone and sound inlet opening, a groove may be 
provided advantageously on one face of the plate type middle part. 

In order that the acoustic energy radiated from the earphone within the space 
enclosed by the housing will not have an adverse effect on the microphone, there 
is provided between the two faces of the plate-shaped middle part on the one hand 
and the inside of the cover shells, on the other, according to the invention, at 
least one seal separating the arphone from the microphone which keeps the air- 
borne sound radiated from the earphone away from the microphone to such an extent 
that self-excitation of the instrument or self-buildup cannot occur. 

То be able to utilize the full amplification of the instrument, no sound watis 
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must get from the earphone directly to the mic The insulation, therefore, 
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must be as effective as possible and can be obtained expediently by ribs molded 
to the inside of the cover shells and/or on the plate-type middle part.  Insteac 
of the ribs, sound-damping material may be taken, placed between the plate type 
middle part and the cover shells. Naturally, both may be combined, and if ribs 
are provided, any remaining air gap may be fille? up with sound-damping material. 

Further details of the invention will now be explained with reference to the 
drawings, which illustrate on an enlarged scale an embodiment of the instrument. 

Pig. l gives a perspective view of the lower cover shell, which has been re- 
moved from the plate type ..?dle part and placed next to it; 

Pig. 2 gives a perspective view of the plate type micdle part with all in- 
stalation parts; 


Pig. 3 is a perspective view of the upper cover shell, lifted off the plate 


type middle part and flapped over; (GED 
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Fig. 4 shows the Plate type middle Part, with the installation parts M 


The hearing aid to be worn behind the ear is limited to the outside by “4 


Cover shells 2, 3, the form of which can be seen from Fig. 1 and 3, respective 


whose upper ena | 


instrument is used, and 


further by three side faces of the plate type middle part 1, 
is approximately vertical in the position in which the 


finally by the ena flap 9 pivotably Provided at the lower end of the plate | 


middle part, for the battery 12, The two cover shells may be secured on t 


the d 
faces of the plate type middle part by means of several screws. 


In the cutouts and bores of the plate type middle part l the parts of the И 


strument are housed and inter connected by lines, which when the two cover shell 


2, 3 are placed on, find room in the cavities thereof, і 


Specifically, in cutout 4a the microphone 4 
P P 


° 


of a rubber band and connected with the tube line 6 resting in the groove 6a, 


whose other end forms the sound inlet opening 7. In the present e 


13 elastically suspended by f 
xample, ud | 


latter is simplk the open end of the tube line, 


in a manner not shown in the drawing, there i astene in the cutout 5a E | 


earphone 5, whose acoustic energy 


ear. In th 
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As the cover bowls are app < on the cover 


shells 2, 3 lie on the faces of the p 


th late type middle Part directly and keep 4 
sound waves of the earphone 5 away from the microphone 4, 


The invention is, of course, not 


trated and explained, but c 


ec, 


j i Cher models to be T 
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or crescent-shaped housing which receives the parts of the instrument, such as 


microphone, amplifier, earphone, battery, etc. and carries in its upper end, 


lying above the ear when it is worn, a sound inlet opening for t! 


іе microphone, 


characterized in that the microphone is arranged in the housing so far away fro: 


the sound inlet opening that space present between the microphone and the sound 


inlet opening is utilized for the accommodation of other parts of the instrument 


e.g. the earphone and/or the circuit elements of the amplifier, and that the 


microphone is connected with the sound inlet opening by a tube line serving as 


Sound conduction. 


2. Hearing aid according to claim 1, characterized in that the tube line: 


extends completely inside the housing. 


3. Hearing aid according to claim 1, characterized in tha 


т 
+ 
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tube line ex- 


tends at least in part on the outside of the housing. 


4. Hearing aid according to one of claims 1 to 3, characterized in that the 


open end of the tube line is directly the sound inlet Opening, 


5. Hearing aid accord 


g to claim 4, characterized in that the open end of 
the tube line serving as sovnd inlet Opening has a cross 


-section substantially 


concording with the re 


6. Hearing aid accordin 


in that the open end of 
Line is enlarged in relation со he rest of the tube line like a funnel 


or in a similar way. 


in that the open end of 


8. Hearing aid according to one or more of clains 1 to 7, characterized in 
that the direction o 


f the sound inlet opening formed by the open end of the tube 


line forms. when the instrument is worn behind the ear, an angle of less than 


30° with the wearer's normal viewing direction. 


9. Hearing aid according to one or more of claims 1 to 5, consisting of 


three modules, namely a plate type middle part, provided with bores 


and cutouts 


to receive the parts of the instrument, and two cover shells Placed о 


хасез of the middle part, characterized in that оп one face of the f 


3,440,365 


M 1 


middle part a groove is provided to ге: ive the tube line. 


10, Hearing aid according to daims 1 to 3 and 9, characterized in that Кее 


the two faces of the plate type middle part, on the one hand, and the inside of 
the cover shells, оп the other, at least one seal separating the earphone from tle 
icrophone is provided, which keeps the air-borne sound radiated from the ear- š 
phone away from the microphone to such an extent that self-excitation or self- 
buildup of the instrument cannot occur. t 

11 Hearing aid according to claim 10, characterized in that the seal is °“ 
by ribs molded on the inner side of the cover shells and/or on the plate type 


micdle part. i 


Hearing aid according to claim 10, characterized in that the seal is formec 


art and the = 


I 


by 5 und-damping material placed between the plate type middle 


"о 


shell 


rh 


One sheet drawings annexed 
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WHAT IS FOCAL SOUND? 


FOCAL SOUND is a NEW method of improving sound collection and reception, 
utilized by OTICON in the newest hearing aid design. The Sound is picked up 
in the focus of the auricle... NOT behind, in front, above or below the ear, 
but IN the ear. 


ө EXTRA 10 DB NATURAL GAIN FROM THE AURICLE 

ө IMPROVED DIRECTIONAL HEARING 
Fitted binaurally gives normal directional hearing ability. 

@ SIMPLICITY IN FITTING 
Special sound hook in new material is an integra! part of the instrument. 
Needs no adjustment, no cutting. Fits any ear. 


о REDUCED WIND NOISE 
Replaceable Windshield and dust filter. 


with normal hearing in a large anechoic room. 


2 


Normal directional Some directional No directional 
MONAURAL hearing ability hearing ability hearing ability 
a. qe i See 1 
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y uv 
One ear (with no hearing aid): One hearing aid of conventional ticon 566 Focal Sound 
reaction time 10-20 seconds. earette type: reaction time 30-60 reaction time 10-20 seconds. 
secon.s. 
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Two ears (with no hearing aids) Two hearing aids of conven- Two Oticon 566 Focal Sound 
reaction time 5 seconds. tional earette type: reaction reaction time 5 seconds. 


time 15 seconds. 


7 Ü 


When tested with the Oticon 566 FOCAL SOUND, the reaction time 
factor compares most favorably with normal hearing, and the results 
of binaural fitting as regards BOTH reaction time AND directional 
hearing ability are virtually the same as normal hearing. 


Write or phone for further information today! 


a. 


OTICON CORP. 999 STONE ST. 
UNION, N.J. 07083 
PHONE (201) 687-035 
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. „Die Erfindung betrifft eine Weiterbildung des im 
.Hauptpatent 1 078 175 eschrtebenen | allgemeinen 
„‚Erfindungsgedankens eines Ногреггис$, bei welchem 
* die dem Mikrophon zuzuführenden Schallwellen auf 
{der Vorderseite der Ohrmuschel aufgenommen und 
‘gach elektrischer Verstärkung in einem hinter der 
„Ohrmuschel zu tragenden Gcrütegehäuse durch степ 
* Wiedergabe-Hörschlauch cinem in den äußeren Ge- 
+ hörgang zu steckenden Ohrpaßstück zırzeführt w :den, 
, Dic Erfindung besteht darin. daß 025 in bekannter 
eise innerhalb des Gerätegehär.se. angeordnete 
„Mikrophon mit einem in der OF murr el etwa ат 
. Eingang des ім егеп Gehörgange mündenden Schall- 
‚aufnahmekanal verbunden ist, der zugsweise In 
"дет das Geriitegchiuse trarenden. über den oberen 
Ansatz der Ohrmuschel ћи. weggreifenden Tragbiigel 
^yorgesehen ist. Zur Vermeidung eines besonderen 
‚Hörschlauches kann außer dem zum Mikrophon 
führenden Aufnahme-Hórkanal auch noch cin vom 
Telephon zum Obrpestuck führender Wiedergube- 
Hórkənal n dem Tragbügel vorgese 
Diese neue Gestaltung des Horgeriites hat den 
Vorteil, 6-1 dic zwischen Mikrophon und Verstärker 
verlauf а elektrischen Leitungen. innerhalb de 
uses liegen und daß trotzdem der Scha 
in der Außenseite der Ohrmuschel einge 


V 


" 
1 
91134991 
Yangen wird 

Drei Ausführungsbeispicle der Erfindung sind in 
der Zeichnung dargestellt. In dieser zeigt 

Fig. ! cine Ansicht der Vorderseite iner Ohr- 
nuschel, an welcher cin Hörgerit ти einem 
Tragbiigel angeordneten Schallaufnuhmekanal und 
"nem von diesem getrennten Wirdergabe-Hör- 
schlauch angebracht ist. 

Fig. 2 eine Ansicht der Rückseite der vom Schädel 
lsgetrennten Ohrmuschel mit dem zum Hörgerät 
Rach Гір, | gehörenden Gerätegeliüuse, 

Fig. 3 eine Vorderansicht einer Ohrmuschel mit 
tnem Hürgerät, Әсі welchen sowohl der Schallauf- 
thmckanal als auch сіп Wiedergabe-Hörkanal in 
Cem Tragbügel für das Gciitegchiiuse angeordnet sind, 

Fig. 4 einen vergrößerten Querschnitt durch den 
'ragbügel nach Fig. 3, 

Fig. 5 eine Vorderansicht ziner Ohrmuschel ти 
"aem der Fig.3 entsprech@nden Hörgerät, bei 
“Ichem der Schnellaufnahmekunal in einem Schall- 
‘ichter mündet, der am äußeren Ende des mit dem 
"edergabe-Hörkanal verbundenen Ohrpaßstückes 
Vgeordnet ist, und 

Fig.6 cinca von vorn gesehenen Längsschnitt 
Such den äußeren Gehörgang und Ше Ohrmusclıel 

„ es mit dein Hörgerät nach Fig. 5 versehenen Ohr.s. 
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BEKANNTMACHUNG 
DER ANMELDUNG 
UND AUSGABE DER 


AUSLEGESCHRIPT: 12. JULI 1962 


` Hinter der Ohrmuschel zu tragendes 
Hörgerät fiir Schwerhörige 


Zusatz zum Patent 1078 175 


Anmelder: 


micro-technic Hüber & Co., ' 


Stuttgart-Degerloch, Lówenstr. 94 


Walter Hüber und Klaus Huber, Stuttgart-Degerloch, 
sind als Erfinder genannt worden 


- 
- 


Zu dem hlOrperiit gehört ein hinter der Ohrmuschel 


13 zu irügendes Geriitegehiiuse 19, welches das 
Mikrophon 10, die Bat 20, den Verstärker 21 
und das Telephon 22 umscl (Fig. 2). Dus Geräte- 
gehäuse 19 wird von cinem über den oberen Ansatz 


der Ohrmuschel hinweggreifenden Bügel 18 сеп 
der VUFLZULSWUIN dus einem T у 
stoff hesteht 

іші dem in den Fig. 1 und 2 dargestellten Aus- 
führungsbeispiel enthält der Bügel 18 nur einen zum 
Mikrophon 10 führenden Schallaufnahmekanal 30, 
dessen äußeres Ende auf der Vorderscite der Ohr- 
muschcl. vorzugsweise vor dem äußeren Gehörgang 
27 des Ohres mündet, um an dieser Stelle den zu 
verstirkenden Schall hörgerecht aufzufangen. Das 
Telephon 22 ist durch einen besonderen Wiedergabe- 
Hörschlauch 26 mit cinem in den äußeren Gehórgang 
27 zu steckenden Ohrpaßstück 28 verbunden 

Bei dem Ausführungsbeispiel nach Fig. 3 ist der 
Wiedergabe-Hörschlauch 26 nach den Fig. | und 2 
beseitigt und durch einen in dem Bügel 18 parallel 
zun Schallaufnahmekanal 30 verlaufenden Wieder- 
gabe-Hörkanal 31 ersetzt, welcher sich in der Boh- 
rung des Ohrpaßstückes 28 bis in den äußeren Сећог- 
gang 27 fortsctzt 

Der Querschnitt des Tragbügels 18 weist somit 
zwei nur durch eine Zwischenwand voneinander ge- 
trennte Кап с 30 und 31 auf (Fig. 4). Eine akustische 
Rückkopplung zwischen den beiden Kaniilen 30 und 
31 findet bei sachgemiBer Ausbildung und Material- 


wahl für den Tragbügel 18 nicht statt. 
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Das in den Fig. S und 6 gezeigte Ausführungs- 
beispiel unterscheidet sich von dem vorstehend be- 
schnebenen nur dadurch, daß das äußere Ende des 
Schallaufnahmekanals 30 in einem Schalltrichter 32 
mündet, der am äußeren Ende des Ohrpaßstückes 28 
angeordnet und mit diesem fest verbunden ist (2 B 
aus einem Stück besteht) 


PATENTANSPRÜCHE: 


1. Hörgerät für Schwerhörige nach Patent 
1078 175, bei welchem die dem Mikrophon zu- 
zuführenden Schallwellen auf der Vorderseite der 
Ohrmuschel aufgenommen und nach elektrischer 
Verstärkung ın einem hinter Jer Ohrmuschel zu 
tragenden Gerätegehuuse durch einen Wiedergabe- 
Hörschlauch einem in den äußeren Gehörgang zu 
steckenden Ohrpaßstück zugeführt werden, da- 
durch gekennzeichnet, daß Jas in bekannter Weise 
innerhalb des Gerätegehäuses (19) angeordnete 
Mikrophon (10) mit einem in der Ohrmuschel 
etwa am Eingang des äußeren Gehörganges 27 
mundenden Schallaufnanmekanal (30) ver- 
bunden ıst 


4 


2. Hörgerät nach Anspruch 1, dadurch gekenn. 
zeichnet, daß der Schälläufnahmekanal (30) 4 
dem das Gerätegehäuse (19) tragenden, über den 
oberen Ansatz der Ohrmuschel hinweggreifenden 
Tragbugel (18) vorgesehen ist 

3. Hörgerät nach den“Ansprliehen,l und 2, da. 
durch gekennzeichnet, daß der Tragbügel (18) 
außer dem zum Mikrophon (10) führenden Schaf. 
aufnahmekanal (30) auch aoch einen vom Tele. 
phon (22) zum Ohrpaßstück (28) führendeg 
Wiedergabe-Hórkanal (31) enthält. 

4. Hörgerät nach Anspruch 3, dadurch кекете. 
zeichnet. daß Jer Schallaufnahmekanal (30) ig 
einem Schalltrichter (32) endet, der mit dem 
äußeren Ende des Ohrpaßstückes (28) wer. 
bunden ist. 

<. Hörgerät nach Anspruch 4, dadurch gekens- 
zeichnet, daß der Schalltnchter (32) ШИ dem 
Ohrpaßstück (28) aus einem Stück besteht 


In Betracht gezogene Druckschniften: 
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Hearing aid to be worn behind the ear 

Addition to Patent 1,078,175 

Applicant: 


micro-technic Häber & Co., 
Stuttgart-Degerloch, Löwenstr, 94 


Walter НЯБег and Klaus Hber, Stuttgart-Degerloch, have been named as inventors 
The invention concerns a further development of the general conception of a 
hearing aid described in the main patent 1,078,175, where the sound waves to be 
supplied to the microphone are received on the front of the auricle and after 
electric amplification in a housing to be worn behind the auricle are fed 
through a reproduction hearing tube to an ear-piece to inserted into the 


outer aural passage. 


The invention consists in that the microphone, arranged in known manner inside 


the housing, is connected with a sound receiving canal which terminates in 
auricle approximately at the entrance of the outer aural passage and which is 


preferably provided in the supporting yoke carrying the housing and engaging 


over the upper attachment of the auricle. To avoid a special hearing tube, ther 


may be provided, besides the reception hearing canal leading to the microphone, 
a reproduction hearing canal in the supporting yoke leading from the telephone 


to the еаг-ріесе. 


è я : £ ai 
This new design of the earing aid has the advantage that the electric lines 


extending between microphone and amplifier lie within the housing and that never- 


hel ou i à А A 
theless the sound is caught on the outer side of the auricle as in natural hear- 


n r 


ing. 
Three embodiments of the invention are illustrated in the drawing 


Fig. l shows a view of t^e front of an auricle to which is fitted a hearing 


aid with a sound receiving canal in the supporting yoke and with a reproduction 


hearing tube separated therefrom 


Fig. 2, a view of the back 
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housing belonging to the hearing aid according to Pig 


Fig. 3, a front view of an auricle with ahearing aid where the sound receiv- 


ing canal a 
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ing canal are arranged in the su 
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yoke for th 


ion through the supporting yoke according 
to Pig. 3; 
Pig. 5, a front view of an auricle with a hearing aid to Pig. 
3, where the sound receiving canal opens into a sound funnel arranged on the 
outer end of the ear-piece connected with the reproduction hearing canal; and 


Fig. 6, a longitudinal section, seen fr 


There belongs to the hearing aid an instrument housing 19 to be worn behind 
ephone 22 (fig. 2). The housing 19 is carried by a yoke 18 engaging over the 


upper attachment of the auricle and preferably consisti 
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material. 
In the embodiment illustrated in Fig. 1 and 2, yoke 18 contains only one sound 
receiving canal 30, which lez*s to the microphone 10, and whose outer end termin- 


ates on the front of the auricle, preferably before the outer aural passage 


27 of the ear, in order to catch at this point the sound to be amplified, as in 


natural hearing, The telephon 22 is connected by a special reproduction hearing 


tube 26 with an ear-piece 28 to be insrted into the outer aural passage 27, 


i 
i 
In the embodiment according to Fig. 3, the reproduction hearing tube 26 і 
according to Pig. 1 and 2 has been removed and replaced by a reproduction hearing 
canal 31 extending parallel to the sound receiving canal 30 in yoke 18 and pro- i 
longed in the bore of the еаг-ріесе 23 up into the outer aural passage 27, 

The cross-section of yoke 18 thus has two canals 30 and 31 separated from - 
other only by a partition (fig. 4). with proper design and material selection 5 
for the yoke 18, acoustic feedback does not take place between the two channels 
30 and 31. 


The embodiment shown in Pig. 5 and 6 differs from the one described above only 


in that the outer end of the sound receiving canal 30 opens іп a sound funnel 32 


therewith (e.g. is made of one piece). 


Claims 


3 
1 
which is arranged on the outer end of the ear-piece 28 and is firmly connected š 
š 
1. Hearing aid for the hard-of-hearing according to Patent 1,078,175, where i 
the sound waves to be fed to the microphone are received on the front of the || 
auricle and after electric amplification in а housing to be worn behind the 
auricle are fed through a reproduction hearing tube to ал ear-piece to be зеге 
in the outer aural passage, characterized in that the microphone (10) arranged іл 
known manner inside the housing (19) is connected with a sound receiving canal 
(30) terminating in the auricle approximately at the entrance of the outer aural š 
passage (27). 
2. Hearing aid according to claim l, characterized in that the sound receiving 
canal (30) is provided in the supporting yoke (18) carrying the housing (15) and 
engaging over the upper attachment of the auricle. 


3, Hearing aid according te claims 1 and 2, characterized in that the support 


ing yoke (18) contains, besides the sound receiving canal (30) leading to the 


АЈ 


microphone (10), a reproduction hearing canal (31) leading from the telephone (22) 


to the ear-piece (28); 


4. Hearing aid according to claim 3, characterized in that the sound receiving 


canal (30) ends in а sound funnel (32) which is connected with the outer end of 


the ear-piece (28). 


5, Hearing aid according to claim 4, characterized in that the sound funnel 


(32) is of one piece with the ear-piece (28). 


Publications taken into account; German Patent No. 1,078,175; German Utility 


MOdel No. 1,735,662, 
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Translated by Carl Demrick Associates, Inc./IH/db 
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3,440,365 
TELEPHONE HEADSET WITH ADJUSTABLE 
SPEECH TUBE 
Herbert W. Bryant, Middlctown, Norman C. Hazel! Free. 
hold, and Lionel W. Mosinz, Springfield, N.J., assignors 
to Hell Telephone Laboratories, Incorporated, New 
York, N.Y., а corporation of New York 
Filed Nov. 4, 1965, Ser. No. 506,310 
Ant. Cl. HO4m 1/05 


U.S. Cl. 179—156 6 Claims 


ABSTRACT OF THE DISCLOSURE 


A telepaone headset is disclosed consisting of a hous- 
ing, containing the transmitter and receiver, a two-piece 
speech tube connected to the housing, and an acoustic ear 
insert on which the housing is mounted. The housing сап 
rotate On the ear insert, the fitting permitting this also 
constituting a part of the acoustic passage between the 
inner ear and the ге; r. The inner portion cí the speech 


tube is rigid and swivelably mounted to the housing. The 
outer piece is curved and also slidable and turnable with 
respect to the inner portion. The geometry allows adjust- 
ment of the 
figuration 


headset to almost uny wearer's head 


con- 


: 10 transmitter-receiver units of 
ıpon the head of the user, 
headsets worn by telephone opera- 


ng bse 


tors. 
An increzsine concern for operator comfort as well as 


equipment perf has poompted much есет effort 
to improve radio and telephone headsets. Sroudly, the 
two prime Causes uf “eurer discomfort are the ht 
and bulk of the set, and the distribution of whatever 
weight is involved. Signitizant weight and size reductions 
are achieved by тегі the heavy magnetic core re- 
ceivers und топе transmitters with miniature 
balanced armature transducers of the type routinely used 


in hearing aid devices. These transducers operate advan- 
tageously in conjunction with acoustic pick-up tubes, and 
this expedient has also been employed іп the telephone 
headset art to re ht. 

However, several s Of the weight distribution 
problem have rot Seen solved sa'i»factorily, Moreover, 
other impor:ant and persistent problems, including pick- 
up tube pusitionin; limi àzions and the nanner of support 
for the whole headset. requise better solutions, preferably 
ones which in fact further reduce the wei;ht distribution 
problem instead of complicating it, 

One of the problems reluies to headbands per se, 
which are necessary th most headset designs to provide 
the needed si r add 
to the headset's сом. and тим be maintained and stored. 
For some applicacons us. tof example, when other heavy 
headgear must also be worn, he:dhands ure frequently 
inconvenient or unsuitacle. Moreover. to a large number 
Of hairdress-cons.iovs women operators, headbands of 
any type are anuth:ma ise of their bulk and tendency 
lo snag and disturo air. One typical substitute for 
the headband is à supportive lanyard, but these lend only 
loose support and consequently the set is not held stably 
in the required position. Other methods of avoiding hcad- 
band the loop 


support include suspending set from a 
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placed around the ear, similar to eyeglass frames, ог 
suspending ihe set from the eyeglass frame itself. The 
eyeglass clip method, however, tends to shift the optical 
axis, and is limtited in any cuse to persons who wear 
glasses. The over-ear loop lacks stability and also disturbs 
the optical axis if glasses are also worn. 

Another general problem involves the support or sus- 
pension mechanisms for positioning the headset т ac- 
cordance with the wearer's mouth-ear geometry. One 
aspect is that conventional supports incorgoraied іп head- 
set designs in un effort to make the set adaptuble to widely 
varying head geometry ar ' wearing preferences, employ 
very complicated and buthy adjustment features. Simplified 
support designs have sacrificed at least to some extent 
the adjustabıliiy. Further, earlier support designs do not 
take into account adequately certain wearer preferences, 
particularly of telephone operators, which include loca- 
поп of the supportive pressure, manner of putting on and 
removing the set and movement of the transmitter in- 
dependently of the receiver. 


А r^... ed problem is that the position, in which opera- 
tors are willing, or tend, to wear a given headset do not 
coincide necessarily with the position in which the set 
performs best. To treat this problem and the preceding 
Ones simultaneously, requires acoustic refinements not 
found ia prior ari devices. 

A further problem, principally one of acoustics but 
bearing moortantly on operator comfort, relates to the 

seals are desirable trom the 


féccivef-tu-cur seal. Tight 
ransnussion ut ure uchicved in today's heud- 
eis with consi in Operator comíort 
Another df. га Ју) using acoustic pick-up 
tubes relutes to the ts created under certain circum- 
speech sounds such as ^ and p. The 
ch produces these sounds is 3 strong 
orce upon the tube entrance nor- 
jut three-fourths of ¿n inch in front 


tundpoini, 


rabie 


stunces оу Ofer 


operator's brc. 


ine mouth 


calling party; 


ot 
ater and 
and disiruciing to 


and at high levels is unpleasant 
The effect is minimal if, as with 


sets hav conventional sive earcaps, thee аге suficient 
sound losses inherently present in the set. How- 
ever, the rro becomes acute if a receiver of high 


efficiency is employed. In such case the sidetone effects of 
b and p sounds compe! the operator to piace the tube 
entrance further from mouth of to use a reduced 
speech level. Either action weakens ine transmission level 
and makes reception of operator speech by the calling 
party difficult. 

Accordingly, a 
duce substantially 
wearing a telephone headset 

Another of the invention is to improve the 
acoustic performance of telephone headscıs 

A further object of the invention is to simplify the 
positionability of the several elements in a typical орег- 
atür's headset. 

A further object of the invention is to reduce the abso- 
lute number of elements necessary in a headset 

A sull further object of the invention is to eiiminate 
the unpleasant sidetone effects caused by рый sounds in a 
headset using an acoustic pick-up tube, 
им! other objects are accomplished іп accord- 
ith the invention in a telephone headset in which 
compact housing. containing the transducers 


the 


t of the inveni ^n ¿o re- 
of discomfort incident 10 
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and all connections and supporting a widely adjustable 
acoustic pick-up tube, is suspended from an acoustic ear- 
piece inserted in the operator's ear 

In one embodiment of thc invention, the housing is 
rotatably тоштед on the earpiece. The speech tube is 
mounted in a ball-joint within the housing to permit ad- 
justments in a large circular arc. Further rotative and 
longitudinal adjustments are achieved with a slide feature. 
The headset cord connector is integral with ihe cap to 
the housing, which reduces bulk and weight and facili- 
tates cord replacement. The housing, speech tube and 
cord are thus placed well out of the operator's line of 
vision and away from her work area. 

Auvantageously, the plastic ear insert is molded to fit 
the particular ear geometry of the user. This expedient, 
well known in the hearing headset art, achieves not only 
the expected superior receiver-io-eur seal, but because of 
its snug fit provides а point of suspension for the headset 
Proper that is secure, stabie and surprisingly comfortable 

In accordance with another aspect of the ins топ, a 
puff screen is mounted at the entrance to the асос stir 
pick-up tube to reduce the sidetone effects caused ргіпсі- 
pully by the sounds of ¿ and p. Тһе screen is an extended 
coil spring with inwardly-extending helical end portion 
and, advantageously, a plastic coating, The acoustic 
energy of the 5 and p sounds is dissipated Бу ‘а turbulence 
produced when the waves impinge on the spring, which 
allows ју a small fraction of these waves to pass at 
their ori. ial velocity 

Accordingly, a feature of the invention relates to sus- 
pending and acoust саћу Coupling an operator's headset 
from an acoustic ear insert. 

A further feature of the invention lies in employing a 
custom-molded plastic accoustic ear insert as a support for 
an operator's headset, on which the latter may be rotata- 
bly positioned. 

A still further feature of the invention resides in a 
combination of added adjustments enubling the pick-up 
ture to be positioned and retained at any selected ром 
бол adjacent the operator's mouth % ди impairing the 
acoustic couplings. 

A still further feature of the invention involves a 
spring-like puff screen that alleviates the disturtive effects 
of sounds such as b and p 

Other objects and features of the invention will be 
readily discernible in the description to follow of an 
illustrative embodiment thereof and in the draw ng in 
which: 

‘IG. 1 shows a headset in place upon an Operator, 

r IG. 2 is a perspect’ve of the headset: 

FIG. 3 is a perspective sho virg the ear inseri and the 
mounting coupling; 

FIG. 4 is a perspective in expanded form showing the 
elements of the headset: 

FIG. 5 is a perspective view in Partial сшіаз of the 
housing and acoustic tube mounting; and 

FIG. 6 is a side perspective of a distortion reducing 
screen 

FIG. 1 shows a headset embodying the inventive con- 
cepts in place on an operator and designated generally 
as 10. Essentially, headset 10 comprises acoustic Pick-up 
tube 20 and housing 20 A cord 60 attaches to housing 30 
Pursuant to a fundamental aspect of the invention, head- 
set 10 is suspended completely from an acoustic ear insert 
or езгріесе 70, shown in FIG. 3 and described in detail 
later. This manner of suspension eliminates need for 
head straps or other supportive structure. 

As shown in FIGS. 2 and 4, pick-up tube 20 comprises 
а plastic tube 21 at the end adjacent the Operator's mouth 
and a rigid tube 24 at the other end. Tube 21 may be 
made with cellulose acetate and advantageously includes 
a straicht section followed by a curved section 56 near 
the wearer's mouth. Tube 24 is preferably of stainless 
steel and includes an acoustic bail-joint 25 at one cnd. 
Ва јони 23 is made advantageously of stainless steel or 
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a suitable lightweight materia! and, as in FIG. 5, pro- 
vides а mounting for tube 21 Ball-joint 25 joins the 
hous.ag in a slight interference in a resilient fitting 26 of 
nzuprene ог an equivalent, which serves as a frictional 
mounting socket. The fitting 26 is enclosed іп; etainer 
27 that seats in housing 30, and that includes _ longitu- 
dinal acoustic passage 39. Tube 20 may be swivelled 
within the socket through a considerable circular arc, 
ел. 15 degrees. A wide range of adjustments of the end 
cf speech tube 2! with respect to the operator's mouth is 
Ши» posible, even without changing the position of 
housing 30 on earpiece 70 

Pursuant to the invention, tube 24 telescopes and 
rotates within the straight portion of tube 21 in a light 
friction fit therewith. A metal ferrule 23 is crimped to 
plastic tube 21 in order to retain әп acoustic and me- 
chanical sealing washer 29 ¿round tube 21, in a substan- 
tial friction fit. The curved section 56 together with the 
ball-joint feature allows for jowl clearance for tube 21 
so that the open end thereof can always be positioned 
next to the wearer's mouth. The longitudinal and rota- 
tiona! adjustment in conjunction with curved section 56 
allows а full range of positions to accommodate any 
ear-to-mouth geometry for сићег male or female wearers. 
Tube 21 may be removed for replacement easily һуа 
light pulling, but will retain Stably any pusition of ad- 
Justment in which it is placed. Advantageously, tube 21 
шау be transparent so that any dust or foreign matter 
accumulation can be spotied and removed. 

Pursuant to one aspect of the invention, a screen 55 
covers the open end of plastic tube 21 to overcome side- 
tone effects caused particularly by b and р speech sounds. 
As shown in FIG. 2 and aguin in FIG. 6 in greater detail 
screen 55 is an elongated coil with a coned-in helical end 
87. Spring 22 is made advantag Ously, of steel music wire 
Coated with а hard smooth plasiic. The adjacent coils 
are closely spaced and іле end helix spirals into a cen- 
ter point 55 serves to reduce the puff distortions 
by causing silence in the speech аи stream which 
кіре reduc cily und dissipates some of 
further reduced by a sin- 
' means of dissi- 


Pulion. 

While the described puff screen may, of course, be em- 
ployed to 3 on any acoustic pick-up tube, it is 
especially vai t inventicn because it 
heips make pra ible the suspending of the headset fr 
rt. The tight acoustic seal between іп- 
sert and езг transmits sound essentially without loss, so 
that without the screen the acoustic blasts to the ear 
resulting [rom the puffs would be severe. 

As scen in FIG. 4, a disc of porous material 38 such 
as sintered stainless steel is situated in tube 21 inwardly 
Of screen 55, to damp resonant peaks resulting from 
standing waves. Retainer 27 is attached and acoustically 
sealed to housing 30 by a clip 31 that fits through a pair 
Of opposed slots 28 in the sides of the retainer. A flange 
37 on fitting 26 snugly seats to an 4perture 32 of parti- 
tion wall 33 within housing 30. To the other side of wall 
33 is a recess 34 into which transducer mounting unit 40 
fits. 

Unit 40 consists of a receiver-transducer 41 and trans- 
mitter-transducer 42, ad: ntaceausly mounted at тісің 
angles t. *ach other and individually surrounded by à 
form-fitting cushion of rubber-like material 43 Trans- 
ducers 41 and 42 are of the miniature balanced armature 
variable reluctance type. This transducer can be obtained 
either as a receiver or as a microphone. The receiver, 
with ihe proper type coupling, can develop sound pres- 
sures in the ear that can be Significantly higher than 
those produced by conventional receivers for the same 
eiectrical input. In the form of a microphone used in 
conjunction with an amplifier as, for example, that de- 
scribed in W. J. Brown patent application Ser No. 455. 
714, filed May 14, 1965, and a signed (O applicant's ау- 
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ignee, the transducer can deliver to the telephone line 
electrical power higher than that of the headset carbon 
microphone widely used in the industry. The impedance of 
transmitter 42 is a few thousand ohms at 1000 c.p.s.; 
ihat of receiver 41 із a few hundred ohms at 1000 c.p.s. 

Apertures 44 are provided in the cushion 43 at two 
points. One point coincides with the acoustic aperture 32 
that passes acoustic waves through housing 30 from 
tubes 21 and 24. The second lines up with an acoustic 
aperture 45 in housing 30, as shown in FIG. 4, that 
connects to earpiece 70. Aperiure 45 occurs throughout 
the length of an acoustic fitting 46 that is mounted on 
housing 30 opposite the terminus of cord 60, and to 
which in accordance with the invention the supportive 
earpiece is fastened. 

Unit 40 and terminal block 50 comprise in effect a single 
module tnat requires only manual insertion and not leads, 
that facilitates manufacture and that allows easy f 
placement of transducers if necessary, from an on-hand 
supply. By this construction, enough room is saved in 
housing 30 to include other devices therein as, for ex- 
ple, a clock-suppressing varistor if desired. 

A top transducer nit 40 is a terminal block 
50 that includes a first and a second pair of spring con 
nectors 51 and §2. advantageously having a hig 
dium content. Spring connectors 51, 52 have st 
tension to accommodate the various fits between 
houseing and the end cap. Block 50 is formed of a stiff, 
fiber-filled nylon resin, Electri connections (not 

are effected between connector pair 81 and re- 
cciver-transd 41, and also ween connector pair § 
and transmitt nsducer 42. 

Ап end сор or cover 61 is molded directly onto the 
end of cord 60. A plurality of contacts—in this instance 
four—are connected to the conductors of cord 60 and 
also modled directly o cap 61. Each contact 65 lines 
un with and touches a ser 
of connectors 51 and 52 
of the invention, mold 
eliminates need for a st 
saves space. Cap 61 has a lockin 
beneath a lip 35 in housing 30 
n outwardly-extending end nub 63 are г j 
era with cord 60. Less 62 into recess 34 and 
nubs 63 lock into correseponding grooves 36 in the si 
›{ housing 30 to effecs the final closure generally of c 
61 upon housing 30. Cap 61 fits onto housing 30 so that 
cord 60 is parallel to tube 24. This makes it possible to 
wear the set comfortably upon either ear 

In accordance with a prime aspect of the invention, as 
shown in FIG. 3, support for the headset 10 is given by 
acoustic earpiece or ear insert 70. Earpiece 70 is custom- 
molded to fit the outer ear cavities of the wearer and 
includes an acoustic passage 73 between the innermost 
end and its outer coupling 71. An annular groove 72 
arourd the inner diameter of coupling 71 allows earpiece 
70 to be snapped on over a lip 47 on fitting 46 in a licht 
interference fit. When so attached, housing 30 is rotatably 
ad able with respect to earpiece 70. А disc of porous 
sintered steel 74 is lodged inwardly of lip 47 to suitably 
damp the response peaks of the acoustic system of the 
receiver. Separate plug inserts must be molded for left 


mounting u 


әс 


and right ears. In practice, each wearer is responsible for 


h 


sional 


s or her own inserts, including storage and oc 
cleaning. 

Another important advantage of supporting the headset 
from an ear insert is that there is little or no low over- 
hanging mass involved, to distract or disturb the operator 


Also, since the entire headset is held essent y to the 
ear, mo discernible movement of irertia е pro- 
duced by turning of the head. Moreover, what little torque 


is applied to the insert by the movement of the headset 
and speech tube is in the direction of the outer ear 


which serves to secure it further. Additionally, the 


25 


[23 


50 


60 


65 
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trusiveness of the set resulting from its lightness and close 
fit to face, contributes much to its acceptance by telephone 
operators and consequently to better operator service 

The operation of headset 10 is simple, volving simply 
snapping together of housing 30 and of insert 70, and then 
placing of insert 70 into position in the ear and finally 
adjusting the speech tube to position the puff screen 55 
with respect to the wearer's mouth in accordance 
the various above-described inventive adjustments. As the 
entire headset, including a portion of the cord need weigh 
only about 18 grams, it is ur7ecessary to support it any 
way other than that describeu. However, some operators 
prefer to support some of the weight of cord 60 with a 
neck lanyard (not shown) worn in necklace fashion that 
fastens to cord 60 about two feet away from housing 30 
The acoustic leakage losses to the outside are extraordi- 

r 1 due, іп accordance with the invention, to the 
compact tight construction throughout. With the puff 
screen located about three-fourths of an inch from the 
g of performance will occur 
regardless of the specific adjustment fit employed. 

While several embodiments of the inventive concept 
have been shown and de is to be expressly 
erstood that further changes and modifications may 
be made without departing from the spirit and scope of 
the ention. 

What is claimed is: 

1. A telephone headset compris 
receiver, and means for housing 
receiver; an acoustic ear insert сот 
like body with an outer surface, 
ear canal extension and an acousti 
ning from said outer surface and includi 
means for supporting said housing mea 
nsert outer surface for rotation about an axis w ı when 
is being worn is normal to the 
f the wearer's head: and means inciuding said sup- 


port means for acoustically connecting said through- 


usef' mouth, a high level 


crioed, 


a transmitter, 2 
and 


h-passage run- 
ng said extension; 
ns upon said ear 


ibe outer portion is select 
able with respect to the wearer's m 

id headset housing und s 

3. A headset in 
prising a rigid straight inner acoust 
abiy retaining an end of 
housing, means acoustica 
said transmitter, 


d ear insert 


said inner tube 
Outer acoustic tube, 
means including a straight portion of said outer tube for 
slidably and rotatably mounting same upon said 

tube in a slight interference fit, and means including a 
curved end portion of said inner and outer tubes for 
effecting an adjustable clearance between said inner and 
о bes and the user’s jaw, whereby the entrance of 
said er tube is positioned next to user's mouth 
regardless of head shape. 


an 


ner 


4. A headset in accordance with claim 3 wherein said 
Outer acoustic tube further comprises means, including 
an elongated open wound steel spring axially aligned with 
and fixedly mounted on said tube end and having an 
inwardly-directed helical outer end, responsive to high- 
energy bursts of acoustic signals impinging thereon for 
creating an air turbulence thereby to dissipate said energy 
one effects of said bursts. 

$. A headset іп accordance with claim 1 wherein said 
housing means further comprises a container рогпоп for 
supporting said 


board inc 


transmitter and said receiver, a contact 


ding a plurality of contact springs, a plug 


| соед ж- = 


QA 
2,+ 


7 
of electrical connections between said contact springs and 
said transmitter and receiver means, and a cap portion 
comprising a plurality ot e al contacts for etfecting 
contact with respective ones of said cont 

6. A telephone headset in accordance with claim 8 
wherein said housing support means comprises a 
fitting, and said acoustic passage at said ear insert 
surface includes a corresponding 
commodate said lipped fitting in 
thereby to enable said ear insert to be snapped on 


of said housing 


ct springs 


40,365 
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: MODEL R-70A 
| LIGHTWEIGHT 
| TELEPHONE OPERATORS 


Eu 54 \ HEADSET 


Transducers Meet Telephone Industry Standards of Quality 
Behind-the-Ear Design Offers Comfort and Lightness 


Model R-79A behind-the-ear telephone operators’ headset, designed and 
manufactured by Roanwell, has wide applications including PBX «nd other 


console operätions. 


The transducers employed in the R-70A are characterized by high resistance 
to shock. low distortion and light weight The adherence of the R-70A 
transducers to telephone quality standards distinguishes this model from 


competitive headsets of a similar design. 


The R-70A is supplied with five flexible ear inserts of varying sizes. Th: 
selection of ear inserts is intended to provide each operator with as 


comfortable a fit as possible. 


Several electronic amplifier options are available, each housed in the R-70A 


plug assen bly. Features include elimination of background noise and gain 


| 
| 


compensation over a wide range of operating voltage and input 


signal conditions. 


ROANWELL CORPORATION 180 Varick Street, New York, N.Y. 10014. * Tel: (212) 989-109 
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3,280,273 
SELF-SUPPORTING OPERATOR'S HEADSET 
Dean W. Fly gstad, Roseville, and Robert L. Sell, Minne- 
apolis, Minn, awienors to The Telex Corporation, 
Tulsa, Okla.. a corporation of Delaware 
Filed Sept. 7,1961, Ser. No. 308,240 
8 Cluiras (СІ, 179 —156) 


This invention relates generally to two-way communi- 
cation apparatus and is more particularly related to 
pparatus containing a receiver and a microphone that 
^ intended to be worn ћу an operator. 

In the prior art with which this invention is concerned, 
much effort has been directed to provide lightweight, 
comfortable and efficient headsets to be used, for example, 
№ telephone operators. Ose common feature forind in 
the prior “rt is an intermediate supporting structure to 
hold a receiver in sound transmitting relationship with 
an operator's ear and a microphone in sound гессіміп 
relationship with an operator's mouth. One recent сх- 
ample of such supporting structure ix a headband which 
finis up and across a substantial portion of the top 
of an operator's head. Another example supports the 
necessary Apparatus on the how, or templar member, of 
a puir of eyeglasses. In still another example, a receiver 
тау be supported on a hendband and a microphone may 
he supported in structure о Јаре to be suspended around 
the operator's neck. These and other examples of the 
Prior ort may be found lacking in one or more of the 
desirable features noted above. 

In our invention, we have provided a novel and useful 


mnrove;nent. In providing а self-supporting headset 
Briss. our apparatus includes a hous ng that has de 
Reading sound cunducting mem^ers, for supporting and 
stahılızıng the headset tor, and 
à »uitabiy mounted rece торте, all of which 
соз! provide a ' s that is light- 
“ n provide a 
use 
сы: of our invention provide a 
self-supporting operator's headset. 
¢ and other more d led and specific ohiects will 
he dischosed in the course the following specification, 
reference being had io the accompanying drawings, in 
which — 
FIGS. 1-3 illustrate preferred embodiment in posi- 
tion on an operator s head 
FIG. 4 ма side elevational view of the preferred em- 
boliment of our invention, 
FIG. $ is a sectional view taken along section lines 
$—š in FIG. 4. 
HIG. ^ ма sectional view taken along section lines 
6—6 in FIG. 4. 
FIG. 7 is a plan view of the preferred embodiment of 
our invention 
FiG. M is a sectional view taken along section lines 


8—3 in FIG. 7. 

FIG. 9 is an illustrative electrical schematic. drawing 
of the electrical рогроп of our invention. 

Referring now tu the drawings in which like reference 
numerals have been applied to like clements of in- 
tention, there is shows a self-supporting operator's head- 
st comprised of a housing 10 which may contain a re- 
ceiver 22 and a microphone 25 that arc appropriately 
Positioned to coact with a forwardly extending tube mem- 
her 15 and a second forwardly extending tube member 


и 


12. Tube member 18 is in turn coneccted to a further 
tu member 16 that is adopted. to "fy an car ники 
17. Tube member 12 is mounted in a ball 19 and socket 
13 and extends forwardly from the lower end of In sing 


10 
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10 and carries at its forward end a megaphone 13. Tube) 
12 is adapted to engage the check of an Operator at 3 points 
or points along its length as indicated by bracket 60 

As will be apparent from the drawings, housing 10 is 
comprised of a pajr of substantially identical members 
11 and 51 which, when suitably disposed, combine and 
coact to define a pair of acoustically independent trans- 
ducer mounting chambers 61 and 62 at opposite ends 
of the assembled housing 10. A further chamber is pro- 
vided intermediate the acoustically independent cham- 
hers for mounting a three-terminal jack, indicated gener- 
ally hy the reference character 28. 

Chamber 61 is adapted to receive and hold a receiver 
22 having a pair of input terminals 23 and 24 that are 
connected through suitable conducting means to a further 
pair of terminals 29 and 30 on jack member 28. Cham- 
ber 61 also includes a forwardly extending aperture 63 
which is adapted to receive the end of tube member 15 

Chamber 62 is adupted to receive ant mount a micro- 
phone 25 which is provided with a pair of Output ter- 
minals 26 and 27 that are connected through suitable 
conductors to terminals 30 and 31 on jack member 2%. 
Chamber 62 also includes a generally forwardly extend- 
ing aperture 64 for recciving socket 13 and sound balling 
member 20. А further sound haflling member 47 is 
shown positioned 2t the bottom of chamber 62 on mem- 
ber 11. Sound bailing member 20 includes a first «lot 
extending completely through and a second groove ex- 
telag partly threugh member 20 to define an opening 


which is: ted to couct with a radially extending chan- 
nel on the lower curface of baffling and gasket member 
47, which in turn is in communication with a centrally 
lated. aperture for transmission of sound to micro- 
phone 25 
Me: eludes upwardly extending locating 
pin ^d 66 which are adapted to coact with 
simil avd apertures in member 51 to provide 
ины on of members 11 and 51 for assemh!'ng 
the apparatus. Men and $1 may he assembled 
о form housing 10 after receiser 22, microphone 25, 
ind. 20:52 jack 28 are positioned and suitably 
ЧЕЛ! “отау te mented together through 
ny s Ме adhesive which will provide the 
ICO iC mulating properties to ensure acousti- 
с solution between chambers 61 and 62 
Tube 15, which may be comprised of any suitable 
semi-rigid plastic material, is provided with a groove 18 
which may coact w th a pin member 21 mounted in mem- 
ber SI so as to allow rotation of tube member 15 in 
aperture 6%. Tube member 15 is, in turn, connected to 
і further tube member 16, which may be of a pliable 
material, An ейггіпе 17 is shown mounted on the end 
of tube 16 and moy he of suitable shape and compliaunacy 
to be comfortably inserted in the auditory canal of an 
Operator 
Tube member 12 is held in ball 19 through the use of 
асай Ме adhesive. Ball member 19 is in turn rotatably 
journaled in a socket 14 which is in turn positioned and 
held in aperture. 64 2t the lower end of housine 10 
Тике mem'cr 12 may also he comprised of a semi-rigid 
Plastic material and has mounted at its forward end a 
теперһоғе FN that is adapted to receive «лит from the 
mouth of an operator und may be of any suitable size 
and shrpe 
In EIG. 4 of the drawing a suitable three-conductor 
plug member 31 is shown in position on jack 2% and is 
In turn connected. to a suitable cable 32 that тау ће 
conmecied to suitubte communication ecmpment which 
includes a source of signal and signal utilization means. 
In FIG. 9 an electrical schematic representative of 
«сину that may be employed with our invention. is 
shown, A three terminal pli 


* represented generally hy 


3,280,273 
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reference characters 4 41 and 42 is shown connected 
in Circuit with a microphone 53 and a vceiver 50, cach 


of which has a pair of terminals One of the terminais 
on receiver $0 is connected to terminal 41 through con 
ductor 44 and is also connected to onc of the terminals > 
on microphone $3 through terminal 45 on conductor 44 
and conductor 47. The other terminal on receiver 50 is 
connected to terminal 42 ‘hrough conductor 43 The 
second terminal on microphone 53 is connected to ter- 
minal 40 through conductor 46 : 

It may thus he seen that our invention broad!y includes ' 
a housing 10 which may have a first forwardly extending 
tubs member 15 and а second forwardly extending tube 
member 12 and a jack 28 for connection to suitable com- 
munications equipment through cable 32. 

Referring now to FIGS. 1, 2 und 3 


sur invention | 
shown in position on the hend of an operator Housing 
10 is positioned directly behind the сағ of the operator 
und tube member 1$ extends forwardly to lic on the lop 
of the cur ond thence downwardly to provide a co: pling u 
to the auditory canal of the Operator, Tube memiwr 12 
extends forwardly into engarcinent with the check of the 
operator along the arca indicated by reference numc 
60 and the megaphone 13 is positioned in proximity to 
the тоща of the Operator in a position which will pro- 
vide for the most efficient transfer of intelligible sound 
energy from the particular operator using our apparatus 
И is understood that suitahle modií`cations тау be 
made in the structure as di closed, provided such modi- 
fications come within the sprit and scope of the ар- 20 
pended Сит. Having now therefore fully Ниче 
and described our invention 
and desire to protect by I 


what we claim to be new 
ers Patent is 
1. An operators headset comprised. of an clongated 


hollow housing Containing и receiver and a microphone, 35 
чи hor to пе behind the cur of an 
oper has tineher n 
tending ts top ove " on | 
and into proximity of the auditory МЕ” housing 
also having a tubular portion extending forwardiy from 40 
Ms lower end into contact with the fuce of the рег 
Ind inte proximity of the mouth of the lor whereby 
the vng is suprorted solely by and face of 
the operator 

2. ^n operator's | 12: a һо v. 45 
Ing a portion adapted Ch of the cur of 
en operator, said housing vertically clonguie 
having '¿parate ch hers án proximity (O the 


Bottoni ends thereot, euch of said ciambers hi 


iperture extending venerally forwardly thereof 30 
Phone из the bottum chamber; а receiver in 

Chamber: a tube exte: ug forwardly of the apert 

ха top chamber te fie on top of the car and dow 

10 estem! омо the auditory canal of ні Operator; u fur- 
ther tube ending generally forwardly of the ^^ 
in u bottom chamber, suid tube being adapted to fie 

on tie check and catend into Proximity о mouth of 


an operator, 


3. ‘The apparatus of claim 2 in which the furt 
Is pivotally mounted. in the aperture іп said bottom 60 
chamber 


4. The apparatus of claim 3 in which the tube extend 


her tube 


Operator; а second forwardly extending tule member at 


ceiving re 
тистор 
minal means and assoc 


ber to receive sound energy from the mouth of an 
operator 


ber adapted to abut 
ear, a forwardly extending tube 

tend over the top of an operator's сат; > further tube 
member extending wardly 


мий the 


Memhers cooperating to support and stubilize the hezd- 


мА on the car of an operator 
З. Improved wif Inportine communication apparatus 
somprisung in combination t microphone and receiver 
vollow housing inch ding forsurdly cxtending sound 


whereby said holiow hosing is s 
sound conducting member 
microphone ind 
cally independent relaliowshin so th 


Provides sound energy to the 


KATHITEN H. СТАН У, Primary Faaminer 
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ing from the ton chamber 15 rotatably journaled in the 
aperture 

S. The apparatus of claim 2 in which first and sec 
resilient gaskets, each having sound energy transmittin 
channels and apertures, «Әжі to provide a condui м 
the transmission of sound from the aperture on the bot 
tom end of the hosing to the di phragm of the micro 
phone mounted therein 


6. Ли оре 


on! 
on 
u 


rator's headset comp sing in combination: 3 
hollow housing including termin: means for 
to a source of signal and a sign 
housing being of eener ly arcuate shape to fie behind 
and engage the car of an operator, a first forwardly and 
downwardly extending tube member at the top of sad 
housing, said tube mem being udapted to engage the 
cur of an operator along a portion of its length ond co- 
operating therewith to support the housing on said ear: 
sound receiving means Clectrically associated with said 
terminal means, and associated with said tuhe member 
to supply sound energy to the auditory canal of an 


connection 
Ч utilization means, said 


the bottom of said housing, said tube member bein: 
| d to engage the side of the face of an operator ard 
$ 4n opening adapted to he positioned in sound ге. 


chitionship to the mouth of an Operator; and 
Phone means clectrically associated with said ter 
aicd with said second tube mem- 


7. An operator's headset comprised of a housing тет 
t the rear rortion of an operaio 


£ member adapted to ex- 


mio Proximity with the 


adafted to tie in сте 


of an opcra:or. «aid homine and 


top of the eur of an operitor and 10 ср 
ounce enerey to sand enr, amd the other of Sid men bers 
ty of the mouth of an operor 
сп ге the check of an operator 
unporied only hv said 
ind means mounting said 
uid receiver in «aid housing in acoust'- 


t said ore тепсе? 

car обал operatur and sad 
тибет receives sound energy from the moth of 
ator 
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' 
21151 SOUND is a NEW method of improving sound collection and reception, ! 
„=. 225 by OTICON іп the newest hearing * design. The Sound is picked up” 
з =e focus of the auricle... NOT behir front, above or below the ear ; 
4 tne ear. 


ә ZXTRA 10 DB NATURAL GAIN FROM THE AURICLE { 
“PROVED DIRECTIONAL HEARING H 


o 
Fitted binaurally gives normal directional hearing ability. 
e SIMPLICITY IN FITTING 
Speci al sound hook in new material is an integral part of the instrument. 
heeds no adjustment, no cutting. Fits any ear. Н 
o REDUCED WIND NOISE 
te 


placeable Windshield and dust filter. 


Surmaries of a series of investigations into directional hearing carried ut wit 
игл normal hearing in a large anecho:c room 


Normal directional Some directional No directional 


MONAURAL hearing ability hearing ability hearing ability 


313 
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Опе ear (with no hearing aid): Опе hearing aid of conventional One Oticon 566 Focal Soun 
reaction ‘ime 10-20 seconds. earette type: reaction time 30-60 reaction time 10-22 seconds. 
seconds. 


` ⁄ 
~ = 2/0 PLI 
Two ears (with no hearing aids): Two hearing aics of conven- Two Oticon 566 Focal Sound: 
resction time 5 seconds. tional earette type: reaction reaction time 5 seconds. 


time 15 seconds. 


When tested with the Oticon 566 FOCAL SOUND, the reaction time 
factor compares most favorably with normal hearing, and the resuits 
of binz.ral fitting as regards BOTH reaction time AND directiunal 


т: TUE ses; 
hearing ability are virtually the same as normal hearing. ш: era a > 
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rite or phone for further information today OTICON CORP. 999 STONE ST. 


UNION, N.J. 07083 
PHONE (201) 687-0353 
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TRANSDUCER SUS?ENSION 
Erwin M. Weiss. Cuiccso, Ш. am'snor ta Neltoae Hear- 
ing Ald Comzzay, a corperation of li!inols 
Filed Ju!r 11, 1569, 5 No. 42,152 
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This iovention relates generally to transducer suspen- 
sion means, and more рг larly to a new and improved 
means for mounting a transducer іп a case, as for exim- 
ple, the case of л hearing aid of the type adapted to be 
worn on the head or Боју of a hard-of-heuring person. 

Prior art means ісе mounting transducers in compact 
electrical apparatus, such as hearing 2135, have certain 
characteristics in common. For example, those skilled in 
the hearing aid art Know that some type of visco-elastic 
substance gcneraliy is used to suspend a micrephone and 
а receiver witlua а hearing aid case. [n some instances, 
the substance may take the form of a porous blown nat- 
ural or synthe rubter, und in other cases, this subs'nce 
may take ike form of a sheath of solid rubber, 

A trateduccr mounting of the first type comprising 
suspension members of blown rubber cemented bet 
the hearing aid case and the transducer is shown in Pat- 
ent No. 2,094,076 granted 15 Sam Pesen oa March 17 
1959. In the second type of transducer movi 
ferred to above, the transducer is encased within 


rubber enclos 


ing re- 
thin 
the entire assembly is positioned 


тесте 
proper 


y 1 duc to the у: 
acteristic which ex:sis froin ch 
ил portion to port:on witbin the sam na 


rubber mounting. 


Further, it usually at 
rubber mounting to e tr 
Those skilled in the fic e 
ise from such an ° Je 
ment to rise by мо the 
material ^s c us r 
material is stiffened cc f ceinent is 
dried and the compliant pro s desired is sub- 
stant y Ost ° УН . w 
smzll sections of ^огс: * rubber are used in 
butions or wash. « li is necessu.y to hold z 
"о close dimensional tolerances due to the small size of 
the cavities in which the transducers are mounted, and it 
often is very difficult or even impossible to he'd a piece 


of material with such poor dimensional stability as blown 
rubber to the desired close tolerances. 

In those instances wheie a sheath of solid rubber is 
to support a transducer within a case, otber | 
are encountered. For example, the comp! 
Sy such a solid rubber shesth is not very ere 
sequently the transducer is not adequately 
case vibrations. Those skilled in art 3 
the poor isolation properties of a hard thin ri 


the 


frequently necessitates considerable reduction in the av- 
erage cain of the hearing aid 

It is further known that transducer mountings which 
utilize resilient rubber bumpers or washers form isolators 
which are compliant im ¿orizontal as as verticz 
modes. Thus, when л soft rubber lump: 
port a microphone, tie 


„| ~ 
лч as 


Well 


microphoac 


ways А cons. es, t 


сезе wach Lis т 


ct of this invention to 


abeve-staied dificulves which characterize 

c exes cf tks prior a 
, it is an otject of this iaveation to 
er mounting means 
its uniform and lasting compü- 
arce properties, by its c ency of isoiation in з desued 
mode, and by its relatively simple and low cost construc- 
ton. 


In accordance w 


provid 


th one specific illustrative embodiment 


0 of this invention, the novel f mounting means 
takes the form of lat metallic $ which is shared to 
ç | іа a smal area. 


Ше spring m 
"n senes w 


y comprise a 
th the opposed 


13 ed to the case and with 
to receive and support the 
detail hereinbelow, the funda- 
ation of the metallic s 
20 һе trznsdu Jvant 
Be «cil below the lowest frequency to te amplifie 
by the id In J n, Ц is помп that a 107 as. 
3 а mist 
| а ho tal р 
оу ul.r tothe d hr The пк 
prising the invention is made to 
tal plane, but very 
hat 2 microphone 
мил less concern 
20 tion 
In зс г“ с of the iave a 
e с 2 исе ij Pp 
| ring ns to pre t cac n 
gher 2214 1 типа 
mr:ise co C su 
P t ang 3 thir 
n v t y take с 
1 һ n 
cured to the «pring isolator, 
1 ner е T $ inven n to uiize 
pring ізді ог as ә terminal clectrical 
ce lead se in the transducer. 
ctrical j of ће transducer is ç ted 
$ n ( the 5 r and t elec- 
45 trical lead is с $ e met 0 
Since :on at gc 
c is no 
nd the isolz 


and breakage of 


20 


are 5 


vertion i 
claims. The inventicn 
Organization and cp: 


st be understood by refer- 


dzs.ription taken in conjunction 
drawings ia which: 
clevational view of a behind-the- 


i, partly broken away and partly ia 
5 invention; 

view of a microphone 

с ісізіог taken substantially as 

of FIGURE 1; 


shown along line 2--2 


FIGURE 3 is a 


65 ported by a metali 


ss-sectional view of a receiver sup- 
ator taken substantially as shown 


along 3—3 of FIGURE 1; 
FIGURE 4 is a ` 


$ illustrative 
isolator іп ccscorducce with the 


70 
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3 4 
equivalent circuit of 3 damping dyasmie vibration ab- other 'eari»s aids as weil asc 
sorber in accordzece 3 Avection; лит erzloyiog ЕТО 

FIGURES 7 and 5 are e.212i.osal acd plan views re- la 2ccerdance with a за 
spectively of oz: tpscif= Dluszretive enbedimsrt of a 2 uxmducen of the hear; 
Camping дугстіс vibration absorber (уре of transduc 
isolator із accordance with the ioventica; ard 

FIGURES 9 and ic зге plan and ele 


ther compact electrical 


rt fz3ture of this invention, 
2$ 213 ше suspezded aitis 
ef 5 the case ig > unique zm bighly šJ; ntogeoçy maces 


The rovcl s; persion mezes differs from the viscoiastic 


үзісезі views ЊУ! лога and suspensica means of the Prior art and over- 
respectively of a camped transducer isolator споро! .at comes the difficulties associated therewith, > described 
in which the паз! elements of the isolator also serve ia detail hercinatove, 


ås à (wO terminal electrical conductor to reduce Vaas- 10 Oae specific illustrative embodiment of transducer sus- 
ducer lead breakage. Pet.sion means in aceerdance with the invention is sbowa 
eferrit.g now to the drawing, and more particularly in FIGURES 1,2,3, and 4, of the drawing. Advan- 


to FIGURE 1 thereof, there is shown one specific illus. tageously, this illustrative embodiment takes the form of 
trative embodiment of hearing aid ia wh 


ich a portion а Па, metallic spring which preferably comprises a plu- 
of the cover has been removed from the case to better 15 ra‘ity of sinuous beams and which further compres an 
ilustrate (he internal construction of the hearing 214. isolator secured to the geometric center of the fat, mety- 
The preszat invention is shown in this appiication as used lie spring for Supporting the transducer in non<ç¿:>scting 
with a hearing aid for ülustrative purposes only, and іс relation with the spring and with the walls of the trans- 
will Бе obvious to those skilled ја the art that the inves- ducer case. 


use in other types of 20 The nature of the pro 
compact, electrical devices Which utilize a transducer, Suspension member of the lype contempiated by the pres- 
such as a microphone, a receiver, and the like, ent invention are as follows. First of all, the fundamen- 
FIGURE 1 shows a hearing aid of the type sometimes tal frequency of oscillation of the -uspension member ја 
«беттей to as а behind-the-ear modcl, whizh is adapted combination with the transducer n, «t be well Мо. the 
to be suppor..d upon the ear with the main case of the 25 lowest frequency being amplifica dy the electrical device. 
hearing aid tesiing on the back portion of the ear. As For example, in the с, of а h ring aid in whic! the 
shown, the hearing aid 10 comprises a case 12 which lowest frequency being amplified is approximately 400 


advantageously is of channel shape to reccive the hearing cycles, the transducer suspension member in естіп (іше 
aid component therein. An air tube 14 ex 


perties required for a traosducer 


tends from with the transe сег should have a natural period of oscil- 
the upper end of Case 12 ar + serves to convey sound 20 lation of no greater than 100 cycles per second. бес. 
from a receiver 16 within the case to а further air tube ondly, those skilled in the art will appreciate that a (rags 
which extends into the ear of the hard-of-hearing per- ducer, such as the microphone, is much less sensitive 
son. 


to vibration at 2 plans paraliel to the Microphone dia- 
Those skilled in the art will appreciate that the sir phragm than in a plane Perpendicular to the diaphragm, 
tube 14 advantagecusly may be formed of a xin Plastic 35 As a result, the transducer suspension member advan- 
material so tha: jı may be shaped to fit the eur and rest lageously is made very stiff in a horizc «ital plane but very 
comfortably thereon. The ar tube 14 advantageously is compliant in the vertical plane. This requirement is ad- 
embedded within the end Piece 18, and is in sound com. mirably met by the present invention since the Ла, sio- 
munication with the receiver 16 through the aperture vous, metallic spring has much greater stiffness in the 
20 in the nubbin provided in end piece 1% and through 40 plane in which vibration isolation ie not required, 
the sealing ring 22 positioned between the nubbia and the One pr:ctical result of this unique & rangement is the 
+ iver 16, Advantageously, the end ріссе 18 may be use of smaller cavitics fer the transducers. Thus, г mic 
s “red to the hearing aid case 12 by means of any erophone in the hearing aid, when suspended by the in- 
Suitable fastener, such ae the threaded screw fastener vention, may be placed in a small cavity with much less 
24 which is Positioned within a Suitable threaded Opeaing 43 concern about the problem of rapid head motios thau is 
26 in the hearing aid case, the case with present day transducer suspen inn members. 
In addition to the receiver 16, the hearing aid withig A still further advantage of the Nat, metailic transducer 
the case 12 comprises an amplifier and control portion Suspension member of the present invention is the fact 
28 whieh is positioned immediately adjacent the receiver that its properties сгп he held to very close tolerances, 
Portion 16. While the amplifier and control portion 50 Thus, metallic materials, su^ 1 as stainless steel, do not 
23 is shown in FIGURE 1 as having a ccver 30 there- deteriorate with tim: as is e case of Рогге rubber or 
стег, it will be appreciated that the аттіЖег and con- otner visco-elastic materials, and therefore the su;peasiog 
trol portion 28 may comprise any suitable transistorized member can be maintained to a desired degree of per- 
tn, 'ifier and volume control assembly, «Ве volume con- formance. 
trol being adjustable externally by means of volume con- 55 In the specifie illustrative e 
trol knob 32. Suspensions shown in FIGUR 
^ microphone 34 is positioned adjacent the amplifier suspension member 50 is a fat 
and control portion 28, anda combined С 1-Off y vitch and 
battery holder 36% Positioned adjaceni the 


mbodiments of transducer 
23 1 to 4, the transducer 
» metallic spring which is 
sinuous in shape and which is provided at jts ends with 


microphone. the terminal pieces $2 222 54, respectively. The sia ous 
Advantageously, the combined Or-Of switch and battery 60 shape of the transducer suspension member 59 is bizoly 
holder 36 is pivotally attached to the hearing sid case advantageous to give the scspension member a greater ef- 
by means of the pivot member 38 so that the switch ana fective length in a relatively smail area. Those sailed 
battery holder 36 тау be actuated t 


© turn the hearing in the art will appreciate that th 
aid On or Off, or further actuated to be withdrawn from sion member 59 mav be viewed 

the сезе for replacement or checking of the battery. The 65 springs ia tandem, Effectively many beam means are 
twitch and battery Folder 36 is Provided with the suit- Provided in serics to Permit efücicnt isolation ef the 
able central aperturs 40 cdapted to receive a battery there transducer from case vibration, 

іп and a pair of contacts 42 and 44 are provided for As shown in FIGURES 1,2, and 3 cf the draw; 


«2522174 tie battery terminals ia a sc'sctive manner to terminals 52 and 54 of ths 
control the enerrized “nditioa of th 


is action of the suspeo- 
as the action of several 


ag, the 
transducer suse -n<;on member 


» hearing aid. 22 30 ме positioned oa the shoulders 55 and 53, respectively, 
While the dctzi's of the beniag oid shown ia FIGUT:a Of the transcuzcr cavity provided ja ths deariag aid case 


1 are deerik:ä for pers cf Шо 102429 cas єресі 3 trans: 
Pieiztred ciaocdioy:ut vt (be iIventioa, in cztly, ths сооп by. 3 £10303 224 ths cover of Ge сам 
imention is net Ei ed ty, 2 "сайы; ald cf ™GURZ 1 53 PFOSUUONCL оду to un 14 the Suspension mm 
and may be ured vith Cqu.dly edvagicyeous results ш 73 ба securely in its . wired Position. | 
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FIGURE 2 shows the microphone 34 of the hsariag aid 
зз suspended from іше transwiussr scceession member £9 
by means of the isol2tor or -cp-r2tcr element 58. Simi- 
larly, FIGURE 3 shows a recsiver 16 of ths hearing aid 
as surpeaded frem the irarsdocer suspeasiou momber £9 
by ıneans of the isolztor cizment £3. In cecerdsace wich 
а fezture of this invention, the isoiater element 58 is 
mounted at geometric center of the transducer suspension 
element $9 so that the transducer is in non<ontacting re 
lationship withthe suspension member 50 ard furtber in 
noncontacting relauonship with the walls of the шале 
ducer cavity іп the case 12. 

Due to the low internal dumping of the fiat met-llic 
transducer suspension members 50, there is 2 possioility 
that such a member may b: excited into substantial reso 
nance at higher frequencies. In cecordance with а fur- 
ther embodiment of this іпусписп, such ascillsiioa or 
vibration at lugher frquency modes may be suppressed 
by providing suificient damping for the metallic spring 
suspension member. Thus, as ıllustraied in FIGURE 5 
of the drawing, a transducer such as the microphone 34 
may be suspended by the isolator 38 from a transducer 
suspension meniber 62 of damped construction. As shown 
ia FIGURE 5, the transducer suspension member 62 ad- 
vantageously comprises a layer of viscoelastic ma;erial 
64 which is sandwiched between a flat. metallic spring 
member 59 and a very thin layer of sut constraining ma- 
aerial, such as a sheet of aluminum foil 66. Those skilled 
in the art will readily appreciate that the damping action 
provided by the damped suspension member arrangement 
of FIGURE 5 will serve to inhibit or suppress any tend- 
ency of the transducer suspension member to vibrate ut 
higher frequencies. 

A still further embodiment of the invention hich is 
adapted to provide greater isolation at frequencics above 
the natural pericd of the spring is shown in FIC URES 

`6 and 7 of the drawing. As illustrated in these figures, 
this embodiment comprises the transducer suspension cle- 
ment 50 dscribed hercinabove, and an isolator or spacer 
58 secured to the suspension member, which in turn sup- 
ports a transducer, such as a microphone 34. In addi- 
tion to these elcments, which correspond to the censtuc- 
tions described in respect to FIGURES I through 4, this 
embodiment further comprises an additional spacer or 
isol»tor 70 secured to the opposite side of the transducer 
suspension member 50 for supporting an aduilicaal spring 
and mass arrangement to provide damped dynamic vibra- 
tion absorption. 

The equivalent circuit for the damped dynamic vibra- 
tion absorber is shown in FIGURE 6 of the drawing 
wherein the microphone 34 is shown as suspended by a 
spring element K. Spring Чете: K corresponds to the 
spring suspension provided by the transducer suspension 
member 50. Suspended from the microphone 34 is shown 
an additional spring & and an additional damping means е, 
shown in parallel and supoortung an additional mass ia. 
The additional spring damping means and mass are pro- 
vided in one practicai form of such a suspension by a thin, 
rubber disc 72 mounted on the isolator 76. 11: addi- 
tional mass m is provided by the actual effective mass of 
the rubber disc 72 and the additional spring | is provided 
by the compliance of the rubber disc 72 when it vibrates 
in the “umbrcila mode." 

In another embodiment of the damped dynamic vibra- 
tion absorber arrangement, the total mass would be the 
actual effective mass of the rubber disc 72 in addition to 
the mass of an annular lead ring 74 positioned around the 
rutber disc 72. Thus, the mass element m could be pro- 
vided by a rubber disc alone or by the comvinatioa of a 
rubber disc and a metal ring cherearound. 

One typical value for such mass would be approxi- 
mately % of the mass of ше transducer. Thus, in a 
microphone having a mass of 2 grams, for example, the 
mass of tive damped Југ amic vibration absorber clement 
would be approximately 4% of a gram. 
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ments of transducer suspen- 
d in accordance with the 
‚ the above specifically 
"s are стају ilustrative of several 
the inveniioa tg comply with the re- 
Qviremeni of the paicnt s:atutes. 

In zddition to overcoming many of the problems of 
price art visco-clastic transducer suspensioa members, ths 
transducer suspension member of the invention also may 
be used in providing highly effizi.nt acoustic isolatica be- 
tacea a receiver and a microphone іп a hearing aid case. 
Thus, these skilled ia the art know thot 2 certain amount 
of the acoustic output from the receiver normally is inci- 
deni upon the microphone within the same hearing aid 
case. Some of this output comes from the leaks around 
joints, which usually are in the piaces where the receiver 
is connected to the nubbin. 

The output thea travels to the microphone through 
the case cavity. Some acoustic »utput may be radiated 
into the case cavity from the vibration on the walls of 
the receiver ИИ. И a receiver іп a a hearing aid is 
viewed 25 a miniature loud speaker, it can be zppreciated 
how sound pressure developed in the receiver can vibrate 
the walls of the receiver case. This acoustic output adds 
to the acoustic output leaks and also reaches the micro- 
phone. 

In accordance with a feature of this invention, such 
acoustic feedback may be reduced for transducers sus- 
pended by flat, metallic spring suspension members $0 
by placing the entire receiver in a sealed cavity with stiff 
wails, or by molding a simple acoustic attenuator into the 
hearing aid case. In the latter, such an attenuator may 
take the form of a quarter-wave acoustic trap for fre- 
quencies at which the receiver develops its peak output. 

Another highly advantagcous embodiment of the in- 
vention is illustrated in FIGURES 9 and 10 of the draw- 
ing. Those skilled in the art will readily appreciate that 
the vibration of a iransducer during its normal operation 
frequently results in breakage of the relatively thin traas- 
ducer elecırical leads. This serious problem is cvercome 
іп accordance with a feature of the invention by the uti- 
lization of the met.illie clements of the damped vibration 
isolator of FIGURE $ as two terminal clectrical con- 
ductors. Thus, əs shown in FIGURES 9 and 10, the 
transducer 34 normal!v is provided with the electrical 
conductor leads $0 and 84. Опе 1224 $4 is clectrically 
connected to the metallic spring member $0 of the sus- 
pension member 62 and the er lead 30 is electrically 
connected to the sheet of metallic foil 66 positioned on the 
layer of visco-elastic material 64 opposite the spring mera- 
ber 50. 

Veoferably, the point of connection for each of the 
lezds is at the geometric center of the suspension system. 
Since there is го relative motion between the transducer 
34 and the geometric center of the suspension system the 
1528$ 89 and 84 are not caused to vibrate and the break- 
aze problem is substantially retuced. The elecirical out- 
put from the transducer 34 is obtzined from the two coa- 
ductors 32 and $6 attached to the cxtreme ends of metallic 
elements 66 and 50 respectively. As the exircme ends 
of the spring 50 are supported һу the case wall, there is 
no relative motion on these points. Consequently, rela- 
tively heavy electrical leads 32 and 36 may be affixed in 
2 suitable manner at these pciais to carry the electrical 
output from the transducer to the elcctrical zmplifying 
system of the hezrieg aid or other compact electrical de- 
vice. 

While there has been showa and described a particular 
embodiment of this invention, it will be obvious to those 
skilled ia the art that various changes and modifications 
тау bs made thercin without дегагіп from the inven- 
Поз and, therefore, it is interded in the appended claims 
to cover all such changes and meJijcations as fail within 
the true spirit and scope of the invention. 
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1. The improvesnest cf tz2nsdu:er mouzuan; means for 
биреспіг? a transducer within a hearing aid care coc 
prizng з plurazty ef исосоз, series 20066762 22225 se- 
cured to Ue walls of a trarsdocer cavity within tie cose, 
a transduzer, cttochsr.ent means szcurcd to said beams агі 
supporting said transducer in coaxon:acling reiaton with 
said beams w;;hia сум transducer cavity, said uznsdacer 
also teing supporicd су said attachment means in tOn- 
contacting relstion with tbe walls of said transducer 
cavity. 

> The improvement of traasduc и mounting теггз for 
supporting a tr2nsducer within а cavity іп a hearing aid 
case comprising flat, теле ten means, said beam 
means comprising a plurality of series соппс.124 "cams 
having a pair of opposed terminal ends secured to the 
wails of said case, a transducer, attachment means se- 
curcd to said beam means and to szid transducer for 
supporting the latter in noncontacting relation with said 
beam means within said transducer cavity 

3. The improvement of transducer mounting means for 
supporting a transducer within a hearing aid case com- 
prising flat, resilient beam means securcd to the walls 
of a transducer cavity within the case, a transducer, scpa- 
rator means ccometricully centered on said beam means 
and supporting said transducer in non-contacting rela- 
tion with the walls of said transducer cavity, and damping 
means secured to said beam means for damping vibra- 
tions at higher frequencies to prevent said beam means 
from becoming excited into resonance at such higher fre- 
quencies. 

4. The improvement of transducer mounting means in 
accordance with claim 3 whercin said damping means 
comprises a layer of a visco-elastie material adjacent said 
hc..m means and a sheet of si:ff constraining material po- 
sitioned on the visco-clastic layer. 

$. The improvement of transducer mounting means ia 
accordance with claim 4 wherein said sheet of stif con- 
straining material comprises a sheet of aluminum (ой. 

6. The improveinert of transducer mounting means 
for supporting a transducer within a hearing aid c-se 
comprising flat, metallic beam means secured to the walls 
of 2 transducer cavity within the case, А transducer, first 
isolator means located at the geometric center of one 
side of said beam means and supporting said transducer ia 
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203-03:26::0$ relation өлі the walls of 32:4: 
салу, secOsd isolsior 2223$ !acat:d at 12 
eater of te other sids of said жал means, 223 
d;azmis vitratioa abserter means supported by said sec- 
ozd iscl-tor meaas. 

7. Ths improvement of transducer mounting means ia 
accordance with claim 6, wherein said damped dyaamis 
“та Џо 2 zbsorter means comprises a thin resilient dise, 
the mass of said diss serving as the mass of the vibra- 
tion absorber means ага the compliance cf szid disc serv- 
ing as the spring of said vibratioa absorber means. 

8. The improvement of transducer mounting means із 
accordance with claim 7 further comprisicg an adJitional 
mass for said vibration absorber means formed of ая 
annular lead ring mounted areund szid resilient disc. 

9. The improvement cf transducer moucting means for 
supporting a transducer within à case zon’zining ciec- 
trical circuitry comprising Пи, resilient, metallic beam 
means secured to the wolis of a transJucer cavity жима 
t's case, a transducer, separator means secured to said 
beam means and supporting szid uansduccr т noa<on- 
tactiag rclation with the walls of said transducer cavity, 
damping mezas secured to said beam means for Jamp- 
ing vibrations at higher frequencies, said damping means 
comprising a layer of visco-ciastic тегі! positioned on 
said metallic beam means and a sheet of thin mztallic foil 
positioned on said visco-clastic layer, and теллұ con- 
necting one electrical lead of said transducer to the metal- 
lie Seam means and the other clectrical lead of said trange 
ducer to the sheet of metallic foil whereby the latter 
serves 25 two conductive termina's for connecting said 
transducer to the remainder of the ciestricz] синь 

10. The improvement of transducer mounting means іп 
accordance with claim 9 weersin said transducer electrical 
leads are connected to the geometrical comers of said 
beam means and metallic foil shest to minimize vioration 
of said 12245 and thereby reduce lead breakage problems. 
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MAICO SELECTRONIC 1 Behind-the-Ear Hearing Aid ` 


nana | 


FEATURES 


MEDIUM GAIN AND LOW POWER CONTOURED TO FIT SECURELY 
OUTPUT BEHIND THE EAR 

TELEPHONE PICKUP (OPTIONAL) 

SEPARATE VOLUME CONTROL "DC IRAN t 
AND ON-OFF SWITCH j ~ 

TEMPERATURE STABILIZED PREFORMED TUBING CONNECTOR 
CIRCUITRY PERSPIRATION RESISTANT 

FOUR LO-CUT TONE SELECTORS CONSTRUCTION 

THREE COMFORTEAR SOUND 
GOVERNORS VERY LOW OPERATING COST 


SPECIFICATIONS 

$41Е RM41GH 
ACOUSTIC GAIN (Maximum): 53 db 48 db 
ACOUSTIC GAIN (1000 cps): 44 db 39 db 
ACOUSTIC GAIN (HAIC) (Maximum): 43 db 38 db 
РОМЕ ` ^'ITPUT (Maximum): 117 db 115 db 
POWER .UTPUT (HAIC): 115 db 113 db 
FREQUENCY RANGE (HAIC): 340 - 4500 cps 
BATTERY LIFE 420 hrs. 525 hrs. 


PART NO. 316 - MODEL BI TRANSMIT TER COMPLETE 
WITH CASE 
(EARMOLD NOT INCLUDED) 


PART NUMBER 


BROWN 
316A 

316Т-А 
6349 А 
6351А 
6352А 
6353А 

6235 


4779 


FLESH 


316F 


316T- 


6349 
6351 
6352 
6353 


RM41GH 


$41Е 
6335 
6354 
6345 
6346 
6347 


E 


UNED HEARING AID 


OTT 


ITEM 


SELECTRONIC | TRANSMITTER 
SELECTRONIC | TRANSMITTER WITH TELEPHONE PICKUP 
TONE SELECTOR, BLUE 

TONE SELECTOR, YELLOW 

TONE SELECTOR, ORANGE 

TONE SELECTOR, PURPLE 

TUBING CONNECTOR (KIT OF 10) 

EAR PIECE, CLEAR 

BATTERY, MALLORY 

BATTERY, EVEREADY 

RETAINER RING KIT 

PRL ENTATION CASE 
COMFORTEAR SOUND GOVERNOR, BROWN 
СС ORTEAR SOUND GOVERNOR, YELLOW 
CO.AFORTEAR SOUND GOVERNOR, RED 
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hearing aid manufacturers 
|, ask Maico about this 

| new hearing aid? 
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| 500 hours 
battery life, 
that’s why. 


Who ever heard of a full-performance at-the- 
ear hearing aid with battery Ме of OVER 500 
. HOURS? Nobody. Until now. And now they're sur. 126 rea. yet) 
hearing pleri» about it. Maico dealers hove it 


hours of battery life. Only Maico deal 


(anc quite a тем of out competitors "rent 


d Like to know more „Бои. Мако“ 


and are зе и, it on operating cosi—sem 
that never used to make enough difference to be peneial sales пита 
а ng pent 

Maica is widely know as the Company that 
offers its deale.s more sulid selling heip than 


A ow 


other (you remember: "the company that HEL P! ; 
THE DEALER SELL —and doesn't just se/ rhe Ë 
dealer”). Once т a wi је we also НКС to remind : 
you that we iake а Б.с; seat to лоћодју in the 


sr 
SE 


LS "sei? 
аҚ қыры 


4 SIN рр Yen HA 
development ot exciting, saleable new hearing Р ле Прв, 
aids, Like the “Sclectronic 1”, with over 500 оет 


ШИ? 


пета ur 


sthinp — seme select territories open, Write Andy алсу. 


ATOR, 


1215-5 21 North 3rd Street, Minneapolis, Minn 35101 


i ШШ i і _- "„дг НЕСЕ. “i, Б 


ot i | 


pt 


„э 
"mi 
" 1 | 
— 
ғы 


We 
E is ) ewer - i rır Р - с“ 6 Р = 
«“ 2 4 4 w `. D " $ s ~ "e "d 4.7: ? "аа "^ `. 
2/ | i REA QUALITONE'S SENSATIONALLY 
Lae | mein К SMALLER, AND LIGHTER-THAN-EVER 


eT IE | f | EAR-LEVEL INSTRUMENT 


} / 
| ч 
ә» a 
- š ( 
` N 1 ¢ | 
' i | Cuts inventory costs іп half because it 
i ; ! fits either ear 
x А wb... = V ЖС ° ураан Сап be used for mild or hear у losses! 
V 
% 
( 
~ ! m Б . . ғ “~ 
\ DARE THESE ono ATU 
Do COMPARE 1125: Ä : FEATURE 
z і 
| | HAT № AKE SELLING EASIER 
ы f i TE É < NE led w 
Ра i 1 
NN ze 
, ~ ! 
ten 


= 4 оо!» 


for full line product "ес. ishio, instruments И 


sell easie:, better deal profits спа benefits! 
k 
IN 
НА 
Á— — EEE 77 777 sarwa | ^ 
IN 
X 
Ju 2 N | ше a 
This can be the most rewarding 7] Quclitone Hearing Aid Со 
Я и | Linden Hills Station 
, decision you've ever made!  /j њи oe 
TE e Ta | Minneocools J Aınnesötu 
E 
H = de^ ə 
эч e win A ҙе ! 
| d Se зеса S= » " 
|| | 
t ~“ Address 
Tiasa < т ЕЕ Шы | 
«А QUALITONE | City tat | 
3 WORLD WIDE HEARING SERVICE 1.------------ ج‎ 
e | Р 


— 
' 
еш... لے‎ »--<---- Á... s... < ——— —— > بس‎ .. 9 — 


77 a. = 5 Be EEOC ж, т 


1 
at 


— — we - - - - 
„ 
w 2^ 7 Ë 
app 6 ре tme me = +" төзе = ===> Жоға nme. 


— 
Frc 


THe INTERN 4 


' е 
“ > 
8 You've rd the r nive dealer more ethic " y 10 
read the news T ~ ог ће T r her performance rr > | е1 
Suaa Annual Mecting sincere his or her service to Айг ( ‹ 
ç 1 a 2 5 
Ву the me vou receive this pub- cas j of hearing. Thats w t 1 Š ‹ 
| к о ^^ € 
lication you have just the time left welcomes member and noa-mem- t 
before the opening gavc! to pack her alike That's w m s 
a toothbrush. snag u plane. and yet to this mecting no math м Ц | \ > 
to Chicago. But You ll never i e n | Š 
regret it. If vou m hc f v ісері TC IAE ET 
r m | | \ 
— 5 conc t ` 
there! ‘ So i \ 
Look at t list ot sem r sub л | \ г 
; Tu 
jects! Be x u c ы - فسا‎ — 
tend al! of them. Pick the four most " г rt м vet 
j — |. 
c. Ç 


mportant to you. Co them Алу act. by member Е: a by 
Look at the list of r L 


ec ^ - | 

entertainment. The с а | 
hearing aid clan vi r. t t тийе жкм 

It's the event of the vear SHAA it t ¢ В { ды 

Сот соте — u r ( rse { \ 
don’t have ¢ a member of the lioiogy у 
Society of Hearing Aid Aud gist ipplicants tor t 
to attend. You re welcon pplicants ke 

The SHAA a there. The So r ln ү 
SHAA sincerely wants to be 'astru- ont of truth for ining 2 27% r entire ind 
menal in helping гу hearing aid Will vou advar ! г 


Stam Am itr 2 гч (Ут Ar ка m (mí ТЕС (rr 
£ í N NITE SUB MINIATURE 
дй" тестте М пра 
€ f? д n = = CR test 
VA redable- a релесін — jaam Wm t — M 
AT тт جم‎ 06 Же ее” en 
. Corspicuqual (Zm “| 


: CHET Creme ЖЕ 
\ аге еее Grm ре ter öl (r> то 
ла” Ar ут mm RER 
„> Mh om ан ` — сона 
ете я fette mern 


(Astal Sia о тв ee me n (D ET Deren m m abe allt 
sot earl — Ale — Lm der A es rere т. oneri. (v. my i. 


 — - 


سناد اا ت adasi‏ 


ba 


төлү 


- nso” 
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Dear Hearing Aid Distributor: 


20 million people in the United States have deficient hearing. Half of 
these or 10 million, have losses which warrant the use ofa hearing aid, In 
spite of this fantastic market, the industry sold a mere 344, 000 new units in 
1962. This is a loss of over 2,000 aids per month compared to 1961 anda 
loss of over 4, 000 aids per month compared to 1960, Great technical advances 
have been made. Much has been done to popularize hearing aids. Medical 
science has lengthened our life span and the future will see a greatly expanded 
potential market, Everything points to the industry selling many г e units, 
but the sales decline... The road-block is "price" 


More people refuse to buy because of price chan for all other reasons 
combined, The simple truth is our industry has worked from the beginning to 
justify high price. Continuing to talk about the high cost of tooling, engineer- 
ing. research, selling, advertising and servicing will not make the public be- 
lieve it, We will not reverse the present sales trend and make а significant 
break-through saleswise until we can start selling people hearing aids at prices 
they are willing to pay. 


Our industry had its greatest hour wi.en the average retail price was 
about $200. 00. We have gone too far with price, We face а dim future unless 
we return t^ a price level acceptable to the public. Everyone agrees vou must 
operate wi high profit margin and that you could not afford to reduce prices 
oy эгеп 4 your profit ratio. However, if you could expose yourself to the 
vast market presently opposed to high prices, and do this with an improved 
"rof ratio, your profits would increase and the unit sales v -u.i quickly re- 
verse the presen’ sales trend, You can do this with VANCO... 


Whenever the word "price" is mentioned, the word 
behind. Quality is the most overworked sales word 
become a state of mind rather than an indication of value, ) 
thought for your serious consideration? Now, in the silicon transistor era, 
particular group of components is required to make a good hearing aid, 
company making a good aid buys the same group of parts and buys 
the same suppliers, When two aids are compared, both containin 
ponents, how can one be a quality aid and the other not? We buy nothing but the 
best grade of components and you can be sure those parts do not work bit 
better when used in brand "X", "У" or "Z", 


This is the time to take quality for granted because all good companies 
3 $ 4 | 
use quality materials and start selling the public something they will buy -- 


'value'', 


Sincerely, 
HEARING AID MUSEUM 
KENT STATE 4 VANCO Hearing Aids, Inc, 
^ч = 


о KENT, OHIO re de J 
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G. A, Van Schenck, Jr. 
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resident 
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<<. Broudly Announces The / 


” 


Using the New NPN SILICON PLANAR Transistors for More Power - More 
Clarity - Better Temperature Control. 


And the New SILVER OXIDE Battery with Greater Power (a Full 1.5 volts) 
for Better Hearing. 


NO BATTERY NOISE — TROUBLE FREE SERV 
SHELF LIFE. 


TRANSISTORS: 3 NPN SILICON PLANAR EAK GAIN: 54 ов 
(High Beta) 


BATTERY: S-76E (Silver Oxide) 

BATTERY LIFE: 85-90 HOUKS 

COLOR: BEIGE 

WITH A CHOICE OF THREE DIFFERENT CIRCUITS 

RED DOT: STANDARD; BLUE DOT: NERVE, WHITE DOT: MILD 


AVERAGE GAIN: 42 ов (400 - 4,000 cps 


SIMPLIFIED CHASSIS -- 


No ''Gadgets'' to cause trouble. 


ONE YEAR GUARANTEE WITH 6 MONTHS NEW INSTRUMENT REPLACEMENT. 


ое mote o fh, e үтте ч» ° 4 la ^t" 


"MINI-EAR". DÍSTRIBUTOR-PRÍCE ~ 


SINGLE THREE FIVE 
UNIT UNITS UNITS 
$51.00 $48.50 ea. $46.00 ea. 


SUGGESTED LIST PRICE: $200.00 
TERMS: Net Cash with order 
Shipping charges prepaid. 


HOW 
MUCH During the first half of 1963 industry sales were less 
VALUE than 3 units per person per month 
ARE YOU 
SRUNG? Hundreds of dealers have told us thay -vuld sell more 
aids at lower prices, but refuse to доз »cause they 


do not make enough money. 


This is why we are introducing the "MINI-EAR" The 


STOP — 


lower wholesale price permits you to increase your sales, 


retaining the adequate mark-up you need for a profitable MISSING THOSE; 
operation š SALES +: 
б EACH MONTHí 


Remember, the "MINI-EAR" is not made as a “price” instrument. It incorporates the latest electronic 
achievements made possible by the silicon transistor and the silver oxide battery. It is a product 


second to none and offers more “VALUE” to you and your customer than ever before. 


IT WON'T COST YOU A CENT TO TRY THE "MINI-EAR". YOU Ц. BE MIGHTY GLAD YOU DID... 


г-------------------------------------------------------------. 
I 
I 
4 VANCO HEARING AIDS, INC. 
Н P. О. Вох 1289 
р Clearwater, Florida 
All replies confidential i 
! Yes, I'd like to try ‘he new VANCO "MINI-EAR" 5 
i | understand | may return this initial order for refund within 15 
4 days if | am not completely satisfied. 
PROTECTED TERRITORIES i 
{ NN ت ت‎ 
AVAILABLE TO 
€ ! т, от г... o ИЕ ОСН en 
' QUALIFIED DISTRIBUTORS ! 
i = | Aa eR EG 1. SE 
| 
| 
1 Ship me______.."MINI-EAR” Check enclosed 
' 
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MINI-EAR 


FEATURES 
| LOWEST PRICE 
STURDY CAS 
ECONOMICAL 
| MODERATE GAIN 


The MINI-EAR is VANCO's lowest priced hearing aid сезд 
| those who cannot afford a smaller and more elab 
The MINI-EAR has moderate gain and very sturdy cesig 


Frequency Range 


Battery & Life 


1 а МАР НИ 3 Silicon Transistor 


Response . Standard Harvard Curve 


(Response on Back) 
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Frequency Response Curve of MINI-EAR 
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1 
SELF-SUPPORTING HEADSET 


CROSS-REFERENCE TO RELATED APPLICATION 


This is а conunuation-ia-part of my copending application 
Ser. No. 839,016, filed July 3, 1969, now U.S. Pat. No 
3,548,118. 


BACKGROUND OF THE INVENTION 


This invention relates generally to headsets and more par- 
ticularly to headsets which contain a microphone and receiver 
and are acapted to be supported solely from the ear of the 
user 

Conventional headsets have included various intermediate 
supporung structures mounung the headset in cooperative 
relauonship with the ear ard mouth of the user. These sup- 
porting structures have included headbands and means for at- 
taching the headset to port” ns of eyeglasses, but this has 
resulted in а cumbersome arrangement Ear molds have also 
been used for supporting the headset from inside the ear, but 
this necessitates fitting of the саг mold to the individual users 


SUMMARY OF THE INVENTION AND OBJECTS 


It is a general object of the present invention to provide а 
lightweight headset which can be comfortably and securely 
worn by telephone operators, radio operators, aircraft person- 
nel, or other persons using communication systenis 

Another object is to provide a headset which may be easily 
fitted on the user's ear, is baianced to rest comfortably on the 
саг without the necessity of a supporting headband or the like 
and which provides complete working mobility for the user, in 
performing other duties. 

Another object is to provide a headset for wearing on the 


nd receiver ouZets in the headset 
In general, the foregoing anc other objects of the 
are achieved by a headset which comprises a hous 
and balanced t user 
Аг extens:c.¢ voice tube mounted оп an upper forward end of 
1ле housing has а cistal end adapted to be placed adjacent the 
the user for transmitung sound to the microph 
-ousüuc tube is mour he 
voice tube and provides 
2 


nal of the ear and the 


ophone 


ention 


comfortable weanng on the ear of t 


e housing adjacent the 


icauon between the auditory 


the inner репрћегу of the housing 


hone and receiver transducers connect w: 
ugh a pin and socket arrangemen: 
nted on the Fausing by 


ing an c ning through a cover over the socket 
8 pe š 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 iliustrates the self-supporting headset of the present 
On in posiuon upon a user's саг; 


2 is an enlarged side elevational view of the headset 


FIG. 3 is an enlarged view of the headset with one side of 


the housing removed to show the internal elements th 


DESCRIPTION OF THE PREFER 


ED EMBO 


R.eferring now to FIG. 1, a user 10 is shown wi 
12 according w the present invention mounted behind his ear 
14. The headset includes a housing 16 defining a curved, inner 
релрлегу 13 adapted to fit comfortably over and behind the 
user's ear. As illustrated in FIG. 2, the housing includes a horn 
or projection 20 which extends over and engages the top of 
the ear :0 hold the housing in place. 

An extensible voice tube 22 is mounted in the forward end 
of the housing 16 and extends downwardly and forwardly with 
its сома! ела 74 adjacent the user's mouth to receive ce 
communication therefrom. A flexible accoustic tube 26 is 
mounted 


i neacser 


n the forward end of the housing adjacent to and 


10 


15 


25 


30 


35 


m 
in 


65 


~ 
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below the mounting connection for voice tube 22. An ear in- 
sert 28 mounted on the distal end of tube 25 is adapted to be 
inserted into the user's ear. Accoustic tube 26 provices com- 
municauon between the auditory canal of the user $ ear and 
the receiver transducer within the housing An electrical cable 
30 is mounted to the rear of the headset through cover as 
sembly 32 and depends downwardly therefrom 

Referring to FIGS. 2 and 3, the headset 12 is illustrated in 
greater detail Extensibic voice tube 22 includes lower portion 
34 telescoping with upper portion 36 so that the tube may be 
extended or retracted to adjust the posinon of distal end 24 
with respect to the user's mouth. Tube 22 is supported from 
housing 12 by a ball and socket joint 38 adapted to pivotaily 
adjust the argular reiazonship of tae tube with respect to the 
housing. This joint 33 comprises a ball 40 fitting over the end 
of tube pormon 36. The ball is moun 


ed in socket 42 by means 
of a ferrule 44 mounted on a stub portion 46 of the housing 
Socket 42 communicates with a tube 48 ex 
housing cavity 


ding through a 
50 to a flexible tube 52 which in tum is con- 
nected with microphone transducer $4 Housing cavity 50 is 
formed between two mating housing parts one of which is 
shown in FIG. 3, secured together by suitable means such as 
pins or sonic bonding. Ferrule 44 detachably secures voice 
tube 22 to the housing 12 through slots in the sides of the fer 


rule which releasably engage a pair of pins $6 mounted in and 
extending radially from stub portion 46. Flex: tube 52 func. 
tions to isolate microphone 54 from any motion of housin #12 
Tube +8 is heid in the housing by epoxy material 58 wit 
two housing parts assembled together Microphone transducer 
54 is supported within the housing by a resilient boot 60 
adapted to isolate the transducer from vibrations of the hous- 
ing to protect t! 
Gecoupic the microphone from гес 


the ¢ffecus of shock, and to 
iver 62 


Flexible acoustic tuze 26 is mounted to the u 


end ot the housing ucjacent to and below b 


necuon 33. This mounting arrangement prov 


32$ improved 
balancing features so that the headset is moie comfortably 


€ weight of both accoustic tube 25 
$ a torque to balance the weight of 


= 30 behind tae ear At the 


„ага. and then rearwa: 


no! to interfere or become 
eg carnngs, and 


cf monon 


Receiver transducer 


lower эол. 


Uy supported within the 
ten: Soot 64 This hoot 


om the microphone to 


protect и from ects of SHOCK, and to isolate и from 


vibrat,ons. An in 
receiver 62 throu 


ude 66 is connected at one end with 


tube 67 and is directed up» 


within cavity $0 along the er perphery of tne housing 


the . susing at dowrw 


where :t extends throu 


exible tube 25 is fitted over projec- 
tion 68 and depends Cownwardly therefrom for insertion of 
fear insert 28 into the user's ear 

Cable 30 is secured to the housing bv cover assemb'y 32 


adapted to provide strain relief of th 


f tine tube aad де 
projecting tube and 63 


cable and are secure 
lead wires 76, 
second pair с 
iocaled 5v a su ~ ner with base 
member 88 defines a socket assembly. A cover 83 ıs secure 


over the socket assem)! 


port member 


rain relief collar 84 in 
place. A projection 86 o t i$ anchored in the materi 
of support $2, and cabi 9452 collar 84 
thereby providing firm support for the cable end as the cac 
flexes. The cover assembly is retained in position by a screw 
90 engaging a nut, not shown, in the base member. Leads 92 
are connected between pirs 74 and m 
leads 94 are cc 
Refern 


ophone 54. while 


lected between pins 80 and receiver 62 
now to FiGS 1 and 2. it is seen that the headset is 


self-supporung on the operator or user's ear. The headset fits 


rec or 


аезсг1треа 
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3 . 
behind the ear with the projection 20 extending over and en- 
gaging the top of the ear. Both the telescoped voice tube 22 
and flexible accoustic tube 26 are mounted to the forward end 
of housing 12. The weight of voice tube 22 provides a counter- 
clockwise torque to the housing tending to counterbalance the 
weight of the rear housing portion and cable 30. Accoustic 
tube 22 curves forwardly and downwardly to the ear where it 
does not interfere with the user's wearing apparel for freedom 
ot movement. The accoustic tube is connected with a receiver 
within the housing by means of a tube extending along the 
inner periphery of a cavity іп the housing. Cable 30 is 
mounted to the rear of the housing by a cover assembly in a 
manner providing convenient and rapid assembly and disas- 

sembly, while at the same time providing strain relief of the 

cable end with respect to the housing. 

1 claim 

1. A headset comprising: a housing adapted to be placed be- 
hind the ear of the user, the housing including a forwardly ех- 
tending end projecting over the top of the user's ear, the hous- 
ing defining an internal cavity; a microphone mounted within 
the cavity near the top of said housing. a forwardly extending 
voice tube mounted on the forward end of the horsing. the 
voice tube having an upper portion communicating with said 
microphone, and a lower extensible portion pivotally con- 
nected with the upper portion and adapted to have its distal 
end posiuoned adjacent the user's mouth; a receiver disposed 
in the cavity near the bottom of the housing, a flexible ac- 


in 
L^ 


o 
C^ 


3 


4 


coustic tube mounted to the forward end of the housing ad- 
jacent the connection thereof with the voice tube, the ac- 
coustic tube having an internal iube segment mounted along 
the inner peniohe,:. of be hou ing cavity and in communica- 
tion with the seceiver, and an external tube segment project- 
ing from the housing anJ adapted to communicate with the 
auditory canal of the user's саг 

2. A headset as in claim 1 and further characterized in that 
the internal tube segment of the accoustic tube includes a pro- 
jecung tube end extending from the housing forward end ad- 
jacent to and below the connection of the extensible voice 
tube with the housing, and the external tube segment of the 
accousuc tube is connected with said projecting tube end 

3. A headset as in claim 1 and including an electrica! cable; 
socket means for connecting said cable in electrical communı- 


cation with the receiver and microphone within the housing; 
and, а cover assembly to mount the cable to the rear of the 
housing, the cover assembly including strain relief means to 
securely hold the cable end with respect to the housing and 
cover assembly 

4. The invention of claim 3 and further charactenzed in that 
the socket means includes a support member, the strain relief 
means inc'udes a coliar adapted to grip the cable end and hav- 
ing а projecuon embedded in the socket support, and fastener 
means to lock the cover assembly to the housing for hold.ng 
the strain relief collar and cable to the socket support 
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TO ALL WHOM IT MAY CONCERN: 


rt 


BE IT KNOWN that I, KENNETH J. HUTCHINGS, a citizen 
the United States of America, residing in the City of Soquel, 
County of Santa Cruz, State of California, have invented 


| certain new and useful improvements in a 


SELF-SUPPORTING HEADSET 


Abstract of the Disclosure 


A self-supporting headset is disclosed with a housin 
| adapted to accommodate a receiver and microphone. The headset 
housing comfortably supports itself on the upper portion of an 


| ear of the user. A flexible accoustic tube together with an 


о 
ў 
! 
| adjustable voice tube are mounted оп an upper portion of the i 
| housing forward of the user's ear. The accoustic tube curves 

backwardly to provide communication between the auditory cana 1 
| of the user's ear and the receiver through а tube along the Н 
| inner periphery of the housing. The voice tube provides communi 
| cation between the user's mouth and the microphone. Electrical 
| Signals are carried to and from the microphone and receiver | 
|| through а pin and socket connection together with а strain 


relief collar device mounting a lead wire cable to the housing 


Cross-Reference to Related Application H 
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Background of the Invention 


This invention relates generally to headsets and more 
particularly to headsets which contain a microphone and receiver 


and are adapted to be supported solely from the.ear of the user. 


Conventional headsets have included various intermediate 
| supporting structures mounting the headset in cooperative relation 
ship with the ear and mouth of the user. These supporting struc- 
| tures have included headbands and means for attaching the headset 
| to portions of eyeglasses, but this has resulted in a cumbersome 
| arrangement. Ear molds have also been used for supporting the 

| headset from inside the ear, but this necessitates fitting of tbe 


ear mold to the individual users. 


Summary of the Invention and Objects 


It is a general object of the present invention to 
provide a light-weight headset which can be comfortably and 
securely worn by telephone operators, radio operators, aircraft 


| personnel, or other persons using communication systems. 


Another object is to provide a headset which may be 
easily fitted on the user's ear, is balanced to rest comfortably 
on the ear without the necessity of a supporting headband or 
the like, and which provides complete working mobility for the 


user, in performing other duties. 


Another object is to prov је a headset for wearing 
| on the ear of a user in which ar improved socket arrangement 
~ 
is provided for connecting the electrical cable to the microphone 


and receiver outlets in the headset. 


10 
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In general, the foregoing and other objects of the 
invencion are achieved by a headset which comprises a housing | 
| shaped and balanced for comfortable wearing on the ear of the 


| user. An extensible voice tube mounted on an upper forward | 


end of the housing has a distal end adapted to ђе placed adjace 
| 
| the mouth of the user for transmitting sound to the microphone. 


A flexible accoustic tube is mounted to the housing adjacent 


the voice tube and provides communication between the auditory 
| canal of the ear and the receiver through a tube running along 
! 


the inner periphery of the housing. Тһе output leads from the 
microphone and receiver transducers connect v .h аг electrical 


| cable through a pin and socket arrangement. The cable is 


mounted on the housing by means of a straia relief collar 


rt 
H 
O 
2 


| 
| 
| Providing an opening through a cover over the socket connec 
|| 


Brief Description of the Drawings 
E L ЕЈ 2. USB. ¿4 . 2 5. 


| 

| 

| 

| Figure 1 illustrates the self-supporting headset of 

| the present invention in position upon a user's ear; 

| 

| Figure 2 is an enlarged side elevational view of the 
| 


headset; and, 


| Figure 3 is an enlarged view of the headset with опе 


| side of the housing removed to show the internal elements thereof 
|| 


| Description of the Preferred Embodiments 
|| ——— —Ó соли 
| 


Referring now to Figure 1, a user 10 is shown with а 


headset 12 according to the present invention mounted behind 


i 


| 


il 


his ear 14. The headset includes a housing 16 defining a curved 


ЧЕНЕ чш Ха ы 
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20 


inner periphery 18 adapted to fit сошҒогсайу over and behind 
the user's ear. As illustrated in Figure 2, the housing includes 
а horn or projection 20 ich extends over and engages the top 


0. the ear to hold the ‘ousing in place. 


An extensible voice tube 22 is mounted in the forward 
end of housing 16 and extends downwardly and forwardly with its 
distal end 24 adjacent the user's mouth to receive voice 
communication therefrom. A flexible accoustic tube 26 is mounted 
on the forward end of the housing adjacent to and below the 
mounting connection for voice tube 22. An ear insert 28 mounted 
on the distal end of tube 26 is adapted to be inserted into the 
user'ssear. Accoustic tube 26 provides communication between 
the auditory canal of the user's ear and the receiver transducer 
within the housing. An electrical cable 30 is mounted to the 
rear of the headset through cover assembly 32 and depends 


downwardly therefrom. 


Referring to Figures 2 and 3, the headset 12 is 
illustrated in greater detail. Extensible voice tube 22 includes 
lower portion 34 telescoping with upper portion 36 so that 
the tube may be extended or retracted to adjust the position 
of distal end 24 with respect to the user's mouth. Tube 22 is 
supported from housing 12 by a ball and sockec joint 38 adapted 
to pivotally adjust the angular relationship of the tube with 
respect to the housing. This joiat 38 comprises a ball 40 fittin 
over the end of tube portion 36. The ball is mounted in socket 
42 by means of a ferrule 44 mounted on a stub ~«<-tion 46 of the 


housing. Socket 42 communicates with a tube 68 extending 


f 5%, | - А te 
- 67 `À | U.S. DEPARTMENT OF COMMERCE 
d ¿sa М | Patent Officr 
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| 
| 
| 
25 | 
| 


through а housing cavity 50 со a flexible tube 52 which in turn 
is connected with microphone transducer 54. Housing cavaty 50 

s formed between two mating housing parts, one of which is ұ 
shown in Figure 3, secured together by suitable means such as 
pins or sonic bonding Ferrule 44 detachably secures voice ت‎ 
22 to the housing 12 through slots in the sides of the ferrule 


к 
3 


in and extend 


Fl functicns to 


(o 
ж 
H 
g 
p 
® 


portion 46. 


Tube 43 


5 
шы =. 


is held in the hous:ng two housi 


parts assembled together. Microphone 54 is supporte 


within the housing by a resilient boot 60 adapted 


the transducer from vibrations of the housing to protect tne Ë 
transducer from the effects of shock, anc to decouple the | 
phone from receiver 62 


acent to апа 


ғ" 


forward end of the housing ad 


connection 38. This mounting arrangement provides improved 
balancing features so that the headset 15 more comfortably — | 
by the user. Thus, the weight of both accoustic tube 26 and 


voice tube 22 provides a torque to balance 


housing elements and cable 30 behind the ear. At the same "— 


accoustic tube 26 curves forwardly and then 


insertion in the user's зак so as 


entangled with the user's wearing apparel, e.g. earrings, and 


does not interfere w.*h the user's freedom of motion. 


- 
ui 


Receiver transdcu er 62 


ower portion o g by resilient boot 64 
boot functions to decouple the receiver from the r әрһопе, 
protect іс from the effects of shock, and со isolate іс 
vibrations An internal tube 66 is connected at one end 
receiver 62 through flexible tube 67 and is directed upwa 
within cavity 50 along the inner periphery of the housing 


- с е... 
extends n 


depends downwardly therefr 


the user s ear. 


Cable 30 is secured to the housing by cover assecbly 


32 adapted to provide strain relief of the cable with respect 
to the ho ng. The microphone lead wires 70,72 extend 

cable and are secured to a first pair of pins 74 Tre recei 
lead wires 76,78 extend from the cable and ar dt 
second pair of pins 80. The four pins 74,80 are inserted 
located by a support member 82 which together wi base 


defines A cover 8 is se 


A 


86 on collar 84 is anchored in the material of sunsort 82 


cable 30 is mounted through collar 84 thereby providing 
Support for the cable end as the cable flexes. The cove 


is retained in position by a screw 90 


in the base member. Leads 92 are connected between pins 
microphone 54, while leacs 94 are connected between pins 
receiver 62. e 


| 
Referring now to Figures 1 and 2, it is seen that the | 
Те g 


headset is self-supporting оп the operator or user's ear. 


headset fits behind the ear with the projection 20 extending over | 


i 


and engaging the top of the ear. Both the telescoped voice tube Ë 


22 and flexible accoustic tube 26 are mounted to the forward 1 


The weight of voice tube 22 provides а count 


| 


Тапсе the | 


end of housing 12. 


clockwise torque to the housing tending to counterb: 


weight of the rear housing portion and cable 30. Accoustic tube 


22 curves forwardly and downwardly to the ear where it does not : 


interfere with the user's wearing apparel or freedom of "EXE 
The accoustic tube is connected with a receiver within the | 
| 
1 


housing by means of a tube extending along the inner periphery 4 
| 


of а cavicy in the housing. Cable 30 is mounted to the rear of | 


| 
the housing by a cover assembly іп а manner providing €— 


and rapid assembly and disassembly, while at the same time | 


providing strain relief of the cable end with respect to the 


housing. | 


CLAIMS 


--------- 


1. А headset comprising: а housing adapted to be 
placed behind the ear of the user, the housing including a 
forwardly extending end projecting over the top of the user's 
ear, the housing defining an internal cavity; a microphone 
mounted within the cavity near the top of said housing; a 
forwardly extending voice tube ш unted on the forward end of 
the housing, the voice tube having an upper portion communicating 
with said microphone, and a lower extensible portion pivotally 
connected with the upper portion and adapted to have its distal 
end positioned adjacent the user's mouth; a receiver disposed in 
the cavity near the bottom of the housing; a flexible accoustic 


tube mounted to the forward end of the housing adjacent the 


connection thereof with the voice tube, the accoustic tube having 
an internal tube segment mounted along the inner periphery of 
the housing cavity and in communication with the receiver, and 


an exter 11 tube segment projecting from the housing and adapted 


to сов ....cate with the auditory canal of the user's ear. 


2. A headset as in Claim 1 and further characterized 
in that the internal tube segment of the accoustic tube includes 
a projecting tube end extending from the housing forward end 
adjacent to and below the connection of the extensible voice tube 
with the housing, and the external tube segment of the accoustic 
tube is connected with said projecting tube enc. 


-< 


М 


3. А headset as in Claim 1 and including an electric 


cable: socket means for connecting said cable in electrical 1 


| 
communication with the receiver and microphone within the nusta: 
and, a cover assembly to mount the cable to the rear of the | 
housing, the cover assembly including strain relief means to 1 
securely hold the cable end with respect to the housing and 1 


cover assembly. 


4. The invention of Claim 3 and further — A 
in that the socket means includes a support member, the strain B 
relief means includes a collar adapted to grip the cable end | 
and having a projection embedded in the socket support, and і 


fastener means со lock the cover assembly to the housing for 


holding the strain relief collar and cable to the socket И 
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United States Patent Office 


3,440,365 
TELEPHONE HEADSET WITH ADJUSTABLE 
SPEECH TUDE 
Herbert W. Bryant, Middletown, Norman C. Hazell, Free- 
hold, and Lionei W. Mosing, Springficld, N.J., assiznors 
to Bell Teicphone Laboratories, Incorporated, New 
York, N.Y., a corporation of New York 
Filed Nov. 4, 1965, Ser. No. 506,310 
Tot. Cl. H04m 1/05 


U.S. СІ. 179—156 6 Claims 


ADSTRACT OF THE DISCLOSURE 

A telephone headset is 91510529 consisting of а hous- 
ing, containing t msmuter and receiver, a two-piece 
speech tube connected to the + housing and an acoustic ear 
insert on wh the housing is mounted. The housing с 
rotate on the ear irsert, the бип; permitting this also 
censututing a part of the acoustic passage between the 
inner саг and the receiver. The inner portion of the speech’ 
tube is rigid and swivelably mounted to the housing. The 
Outer piece is Curved and aiso slidable and iurnable witir 

respect to the inner portion. The geometry 


ment of the any wearer's head con- 


a rar 


пом adjust- 


figuration. 


This invention reiates to transm 


tter-receiver un 
th tvm 1 "e^ ron th he f tha ` 
the type su $ use upon the head of the user, 


and, in particular, to headsets worn by telephone opera- 
tors. 

An increzsing ‘or Operator co 
equipment has prompted m 


elephone headsets. 
f wearer discon miort are the weight 

the distribution of whatever 
weight and size reductions 
heavy ma re- 


ansmitt 


to improve 
two prime 
and bulk of the set, 
weight is involved. Sign 
are achieved | рісі: 
ceivers and rbon-tyze 
balanced armature transducers of the type routinely used 
in hearing aid devices. These transducers operate advan- 
tageously in conjunction with acoustic р р ck-up tubes, ie 
this expedient has also been employed in the telephor 
headset art to recuce weight. 

However, several facets of the weight distribution 
problem have not been solved sa’isfactorily, Moreover, 
other impor:ant and persistent prociems, including pick- 
up tube positioning limi:ations and t 
for the whole ne require better solutions, pre! 


Causes 


he manner of support 


bly 


ones which in ба further reduce the weight distribution 
problem instead of complica: ing it. 

One of m problems relaies to headbands per се. 
which are nc ssary with most headset desizns tO provide 
the needed su sport. Headoands are inherently bulky, ¿dd 


to the headse:'s соч. and must be maintained and stored. 
For some applica tor example, when other heavy 
headgear must worn, ће Малу 5 are ачы 
inconvenient ог unsi Is. Moreover. to a | 
of hairdress-conscious “omen operators, 
any type are araihema because of their bulk 
to snag and disiuro the hair. One typical substitute for 


anyırd, b 


the headband i» 2 supportive 


port and conseq y 
есшігей postion. O:her r 

na nrort ~ 1 mon 
band support clude suspend 


50 


2 


placed around the ear, similar to eyeglass 
suspending ihe set from the eyeglass frame 
eyeglass clip method, however, tends to shift ihe opt ser 
axis, and is limit In any case to persons who wear 

loop lacks stability and also disturb 
the optical axis if glasses are also worn. 

Another general problem involves the support or sus- 
pension mechanisms for Бес the headset in ac- 
cordance саг ман Ом 
aspect is that c 
set designs ia a ioe to make | the set adaptable to widely 
varying head geometry and wearing preferences employ 
licated and bulky adjustment features plified 
signs have least to some extent 
the adjusiabiiiiy. Further, earlier support designs do not 
take into account adequately certain ref 
particularly of telephone operators, 
tion of the supportive pressure, manner of puitin 
removing the set and movement of the transmitter in- 
dependently of the receiver. 

A related problem s that the positions in which 


5 


very comp 


sacrificed at 


opera- 


tors are tO wear ı given headset do not 
coincid the position in which the set 
feat ints problem and ihe ceding 

Sımuiianeously, requires acoustic refinements not 


Іл prior art devices. 


urther prodicm, 


comfort, relaies to the 
desirable the 


in today's head- 


il "als are 
nsimission sizncpoint, L 
with considerable sacrif in Operator comfort. 
Another J headsets using acoustic pick-up 
tubes relate ed under certain cir 
ech sounds such as 5 and p. The 
produces these sounds is 2 strong 
-force upon the tube entrance nor- 
three-fourths of an inch in front 


15 Creates 1 


acntoved 


А 


and 
and disiraciia 


ıl size carcaps, there are suificien 
osses inherently present he set. 
ever, th o'em becomes acute if a 
efficiency is employed. In such case the six 
5 and p sounds compe! the operator to 

from the mouth or to 
action weakens tha iran 


reception Of operator speech 


sets having 
sound ! 


eakace 


о 
am 


t of the invent 


of discomfort 


стол is to improve the 


positions 


ator's headsct. 


PACIFIC 


3,440,265 


2 


ond all connections and supporting а widely adjustable 
acoustic pick-up tube, 15 suspended from an acoustic ear- 
piece inserted in the operator s ear 

In one embodiment of the invention, the housing 's 
rotatably mounted on the earriece. The speech tube is 
mounted in a ball-joint within the housing to permit ad- 
justments in a large circular arc. Further rotative and 
longitudinal adjustments are achieved with a slide feature 
The headset cord connector is integral with the cap io 
the housing, which reduces bulk and weight and facili- 
tates cord replacement. The housing, specch tube and 
cord are thus placed well out of the operators line of 
vision and away from her wor! arca. 

Advantageously, the plastic ear insert is molded to fit 
the particular ear geometry of the user. This expedient. 
well known in the hearing headset art, achieves not only 
the expected superior reccivcr-to-cur s al. but because of 
its snug fit provides a point of suspension for 
proper that is secure, stable and surprisingly comfortable 

In accordance with another aspect of the invention, a 
puff screen is mounted at the entrance to the acoustic 
pick-up tube to reduce the sidetone effects caused princi- 
pally by the sounds of b and p. The screen is an extended 
coil spring with inwardly-extendine helical end portion 
and. advantazeousiy, а The 
energy of the ^ and р sounds is dissipated by a turbulence 
produced when the waves impinge on the spring, which 
allows only a small fraction of these waves to pass ul 
their original velocity 

Accordingly, a feature of the invention relates to suv- 
pending and acoustically coupling an operators headset 
from an acoustic ear insert. 

A further feature of the invention lies in employing 2 
custom-molded plastic acoustic ear insert as 1 support 'or 
an operator 5 headset, on which the latter may be rotata- 
biy positioned. . 

A still further feature of the invention езше in a 
combination of added: adjustments enabling the pick-up 
tube to be positioned and retained at any selected posi- 
tion adjacent the operator's mouth without impairing he 
acoustic couplings. 

A still further feature of the invention involves 2 
spriag-like puff screen that alleviates the disto tive efect 
of sounds such as b and р. 

Other objects and features of the invention be 
readily discernible in the description to follow of an 
illustrative embodiment thereof and in the drawing in 
which: 

FIG. ! shows a hendset in place upon an operator; 

FIG. 2 is a perspective of the headset: 

FIG. 3 is a perspective showing the car insert 
mounting coupling; 

FIG. 4 is a perspective in expanded form showing the 
elements of the headset: 

FIG. $ is a perspective view in partial cutaway 
housing and acoustic tube mounting; and 

FIG. 6 is a side perspective of a distortion reducing 
screen. 

FIG. 1 shows a headset embodying the inventive с 
cepts in place on an operator and designated gencra:l 
as 10. Essentially, headset 10 comprises acoustic pick-up 
tube 20 and housing 30. A cord 60 attaches to housing 30 
Pursuant to a fundamental aspect of the invention, head- 
sct 10 is suspended completely from an acoustic ear insert 
or earpiece 70, shown in FIG. 3 and described in detail 
later. This manner of suspension eliminates need for 
bead straps or other supportive structure. 

As shown in FIGS. 2 and 4, pick-up tube 20 comprises 
a plastic tube 21 at the end adjacent the operator 5 mouth 
and a rigid tube 24 at the other end. Tube 21 may be 
made with cellulose acetate and advantageously includes 
a straight section followed by a curved section 56 near 
the wearer's mouth. Tube 24 is preferably of stainless 
stee! and includes an acoustic ball-joint 25 at one end. 
Ball-joint 25 is made advanta eously of stainless steel or 


the headset 


plastic coating. acoustic 


IN 


will 


and 


he 


of the 


PLANTRONICS 


ING. 


10 


15 


20 


40 


[27 


60 


70 


с. 


a suitabie lightweight material FIG. 5, pro- 
vides a mounting for tube 21 Ball-joint 25 joins the 
housing in a slight interfzrence 1n a resilient fitting 26 of 


neoprene an cauisalent, which serves as a frictional 
mounting socket 


The fitting 26 is enclosed in a retainer 
27 that seats in housing 39, and that includes a lungitu- 
dinal acoustic passage 29. Tube 20 may be swivelled 
within the socket through a considerable circular arc. 
е... 15 degrees. А wide range of adjustments of the end 
of speech ме 21 with respect to the operator's mouth is 
thus possible, even without changing the position of 
housing 30 on carpicce 79 

Pursuant to the invention, tube 24 telescopes and 

rotates within the straight portion of tube 21 in a liche 
riction fit therewith. A metal ferrule 23 15 crimped 10 
plastic tube 21 in order io retain an acoustic and me- 
chanical szaling washer 29 arcund tube 21. in a substan- 
tial friction fit. The curved хелоп 56 together with the 
ball-joint scature allows for jow! clearance for tube 21 
so that the open end thereof con always be positioned 
next to the wearer's mouth. The longitudinal and rota- 
tional adjusiment in conjunction with curved section £6 
allows a full range of positions to accommodate any 
6..-0-тошһ geometry for cither male or female wearers. 
Tube 21 may be removed for replacement easily by a 
light pulling. but retain t ромиоп of ad- 
justment in which i 15 risced. Advantageously, tube 21 
may be transparent so that any dust of foreign matter 
accumulation can be spotted and remo: ed. 

ersuant to one aspect of the invention, a screen 55 
the open cnd of plastic tube 21 to overcome side- 
tone c*ect« caused particularly оу b and p speech sounds 
As sho’ n FIG. 2 and aguin in FIG. біп greater detail 
screen 55 is лп elongated „ой wih a cones 21 helical end 
$7. Spring 22 is made advantageously’, of steel music wire 
coated vi^" hard smooth plastic. The adjacent coils 
are closely spaced and the end helix spirais into a cen- 
ter point. Spring 55 serves [0 reduce the puff distortions 
by causing a turbulence n the spezch air stream which 
helps reduce its forward velocity and dissipates some of 
its energy. The puff sounds are furt reduced by a sin- 
tered disc 38 at the end of the tute by means of dissi- 
pation. 

While the described puff screen may. of course, be em- 
ployed to advantage on rick-up tube, it is 
especially valuable to the instant invention because it 
helps make practicable the st spending of the headset from 
an acoustic ear insert. The tight acousiic seal between in- 
sert and car transmits sound essentially without loss, so 
that without the screen the acoustic blasts to the ear 
resulting from the pulls would be severe. 

As seen in FIG. 4 porous ma 


as sintered stainless 


and, as in 


Ut 


will stably 


cover 


, 


er 


ny acoustic 


a disc of тізі 38 such 
eel is situated in tube 21 inwardly 
of screen 55, to p resonant peaks resulting from 
standing waves. Retainer 27 18 attached and acoustically 
sealed to housing 30 by a clip 31 that fits through a pair 
of opposed «lots 28 in the sides of the retainer. A flange 
37 on fitting 26 snugly seats to an aperture 32 of parti- 
tion wall 33 within housing 30. To the other side of wall 
33 is a recess 34 into which transducer mounting unit 40 
ats. 

Unit 40 consists of a receiver-transducer 41 and trans- 


mitter-transducer 42, advantageously mounted at right 
aneles to each other and indiy ally surrounded by a 
form-fitting cushion of rubber-like material 43. Trans- 


ducers 41 and 42 are of the mini. ture 02 lanced armature 
variable reluctance type. This transducer can be obtained 
either as a receiver ог as a microphone. The recei 
with the proper type coupling, can develop sound pres 
sures in the ear that сап be significantly higher than 
thase produced by conventional receivers for the same 


er 


electrical input. In the form of a microphone used in 
conjunction with an amplifier as, for example. that de- 
scribe: in W. J. Brown pate pplication Ser. No. 455,- 
714, filed May 14, 1965, and assigned to applicant's as- 
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Ë HEADSET DESCRIPTION М550 TYPE SECOND GENERATION 


(Page 2) (DESIGNATED MS50-45) 


3,280,27 


United States Patent Office „250 


1 2 


10 and ca. ез at its forward end a megaphone 13. Tube 
1.250.275 12 is adapted to engage the check of an operator at 3 poi 
SEILF-SUPPORTING OPERATOR'S HEADSET or points along its length as indicated by bracket 60 
Dean W. Fisgstad, Roseville, and Robert L. Sell, \ ' 
згой», Minn., assiguors to The Telex Corporation, 


\linne- ”% annırent f 2 the 
5 граге n ‘he 


шып 10 is 


Tulsa, Okla., a corporation of Delaware г - us > "У у 
Filed Sept. 11, 1963, Ser. No. 30 0 en, w suita Diy 
$ Claims. (Cl 179 —156) pair of 2coust 
; chambers 61 ard 
wention relates gencrally t . ! ni- cd housirg 10. А 
sat Pparatus umd is тоге ра y felated tO ју Vided infermediate the Acoustical 
receiver and micro ç that hers for mounting a three-termunal 
in 
which ce d, 
route veight, 
pic, 15 


erators. One common feature found in 
the prior art is an intermediate supporting structure to 
a receiver іп sound transmitting relationship with 
an operator's езг and a microphone im sound receiving 
telationship with an operator's mouth. One recent c 20 


ampi of such suppuriing structure is a which 
Сол» up and across a substantial por ( the top 
и an operator» head Another example supports the 
re.essärv annie us on tie ow, or templar m Pur ›{ 
4 pair of eyeglasses. In sti nother example, a receiver 25 
тау be supported on a headband зау a microphone ry 
гг supported in иниге adapted to he suspended around 
he operator's neck. These and ciher examples ic 
prior e found Inching in one or re uf the 
«“ечгеімс NT J above 30 
трње 1 мды i < ppor Ae ӨСІ 
Briefly ppuaratus cludes 4 ng t е 
mending snd Ç cmh rs ring und 
in n ће un “ст r 3 
à suilàbly muun cceiver und iphone i ç 
coact to pr са com n сє h git- 
weigh ‚г ¢ and сїйїнєм 
It is e an сє our invention t ‹ de 3 
а ME А 40 
el ape ~ headse 
И 15 a fu с: ос: и invention ‚ provide а 
ш unerulurs пел 
er more Је то and specific © vill 
he course of the following sper 
` d >t трап М nes n У" 
5 о с Ace f ying d \ 
which 
| S -3 rate preferred emouui nosi 
ion on an erators head 
FIG. 4 ма side elev unal stew | c eterr = 
: 50 
bodiment of г vention 
FIG. 5 is a sectional view taken WE sec nes 
£—3 in FIG. 3 
FIG. ^ is ес ілі view taken along section 125 
6—6 in FIG. 4 
FIG. 7 ма plan view пе preferred embodiment of 
Our invention 
FIG. & is wetionul view taken along sectio ncs 
$—$ш FIC 
FIG Е = str с ectrical schen К ri m ° A à 
FIG "! Tube mem'cr 12 may also be comprised of a semi-rigid 
f the cl: v portion of our invention 
° 14 piastic Materi amd Aas mwunted at its forward end a 
rine now w dr ings in which Кс revere ы * > 
м f ( shone 13 t чипе to rece e sound from ihe 
numerals have п picu Ке Croments vl P b nf ux шананы | may be of a Ki 
у Џ r erai wd may bc Of any suitable size 
стоп ere is shown a self-supporting operator cad- Ds 
ind shape 
f | 1 h ma nt "= 
somorize of a housing 10 which may <. іл 2 fl» pe 
comprised А š ; НС. 4 a suitable three-<conductor 
ser 22 and a microphone 25 that are appropriately > 
== ' plus a ef Postion on jack 2% and is 
- n , , л forwardly extending иж NICH“ a 
гоме ыш with iy ç in ги сө Ме cable 32 that тлу ~ 
< А ° Para arl ТИТО he m er 
г IS and à wound forwardly extending tube те con d to suntable communication есептел which 
12. T г IS ~ H "n ' vied to er 4 r u nd T t 1 
be. | - i à € clades a source төлі and signal uglization means 
nie г 16 | | f ) FK и fetten 
17 Tube me er 12 is mounted ји a Pall 19 | socket e it e inv , : 
14 and extends forwardly from the lower end ol housing A three-te epresented gene у 


It may thus 
a housing 10 


IM 


member 


member 12 


Referring 


shown in position on the hezd обал 


jack 28 for conne 
ions equipment 


nuw 
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31 42 ` cd 
с 5} n ec г «n 


onductur 44 

civer $0 15 

оғ 43 The 
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Dear Barney: 


I am forwarding you the behind th 
left with the tube mounted оп it 
of the way in which this post auricly mounted unit might 

be approached. Thi tube with our ampl rand the Knowles 


5 
1502 transducer meets frequency response specifications. i 


ear cansule which you 
s a possible suggestion 
с 


ied several 

op of the capsule a 
avy and light tubes 
he balance probl 

at the outward extrer 


to make a very neat pro 
in three different sizes 
the approach I have use t 
pick-up end, this tube which I have sent yo: 
falls into the necessary design limit 5 
and does boost the low frequency response 
smoothly and adequately for the job. Ob 
more engineering to be done here, but this might be considered 
an adequate start. 


m 


Very nortly Dick Fulmer will forward you a letter outlining 
all :he requirements for the amplifier. 


- 
Looking forward to seeing you soon, my very best, Ex W $ 
“° 


сс: John R. Johnson 
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MODEL MS -57: Microphone and receiver are contained 
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Mr. Joseph Lagman Page 2. 


There are very derinitely two schools of thousht on 
the spcuking tube. Barney teels thet the design of 
the tere is quite straight forward end that the 
material used in the tube is not critical Егса an 
acoustical standpoint. Court Graham takes an 
Opposite view and із of tho opinion that the 
material and construction is most critical. Court 
із quite candia in his scatenments when he acriits 
that h2 cannot cxalain the оћепслепа but insists 
that some stra? phenomena exists in regara to 
material ana Cesign. Court hes success: ully built 
u 


f 
RAO 0 


к 
m 


( 
( 


а number of tu that work well. Earney is а 

On acoustics. Quite frankly, I 
ey and Court апа I ëm in a bit of 
who is right. 


төк 


2 
recognized expe 
respect both Ba 
а quanüry as to 
БО that we can move as exoedítiously as possible I 
Suggest that Barney take a limited amount or time, 
not more than а day cr two, to see if he can come 

up with a satistact ry tube. If he is not successful 
then let's go Cireectly to Court and have hia make 

up what we will need. I£ this latter route is used 
we will never prove or disprove anything but we will 
get the show on the road. iet us all recognize that 
Court Coes have а working device. We are in this 
together and time can be saved by utilizing the 
knowledge that we have available. I would not 
reccrmind this course of action if the tube were а 
costly item where раг. -ү'ѕ exctorts might resu £ 

а real cost saving. TM. в, however, is not the case. 


After discussions with Court and Keith, I о 
Opinion that the best мау to design the behind 
job is to bring the tub2 out the m in 
of over the to». If you will Study ¢ 
І ап sure you will ayree that this is c 
shortest route and simplilics the problem of 
Separating input and outpuc. In addition, this will 
give a better balanced device which I feel will 
hang well on the wearer's ear. It will also simpiify 
the problem of the user's glasses. 
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Mr. Joseph Lagnan Page 3. 


You аге going to have to do a real purchasing job 
to ascure us the lowest cost transducers since 

this is a big clement of cost. Every etfort should 
be mace to get the best possible deal. The other 
touyn urea will Le the агојјејег ccsign. Cost must 
really be whittled оос ог this area. 


Court Graham his consicerable information developed 
to date on specifications and requirements. lease 
contact Ccurt and arranjo to have this information 
rerwarcsc to you as soon аз possible. 


In regard to the $3.00 deal on the 550 program, 
Keith agrees that this is to cover mounting and 
sealing the transducer package. There will be no 
requirements cn cur part to drill and tap any holes. 
You will only perform the operations that you have 
pertormed in the past, without any drilling or tapping. 
In the event this program goes as I think it can 

we should at some point give serious thought co 
monusacturing transcucers for your reauirements. 
With the volume potential that exists and the bad 
experience we have had with transducer ranuzacturerg 
I am certain that we can set into the transducer 
business on а profitable basis. 


I believe that you have a tine understanding ос the 
nroblem and the ground rules defined so that th 
project can be pushed fvll bore durins the next two 
weeks. 

As socn as you begin to get some answers and the 
basic cesign is taking shave we should arrange a 
mncetin:, verhaos in Phoenix, with Larkin, Graham 
and mysclr, во that we can all review the project 
end carefully бегіпе our next 8522. I would like 
to do this sometine bezore the first of April. 
Please keen me аау15ес. 


Best personal regards. d СР 


сез Mr. Byron Langford 
Mr. Keith Larkin - Plantronics - Santa Cruz. 
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SST OFFICE BOX NO. 635 
SANTA CRUZ, CALIFORNIA \ 


TELEPHONE (408) 426-5658 U March 2, 1967 


PACIFIC 


INC 


Г" of correspondezce sent to? 


Н ЖАШ RE 


Мг. N. Schiavoni AERE ee ят» 


Engineering Director - Customer Telephone Systems _ E НЕ у 777 
American Telephone а Telegraph Company - `` йаа. 
195 Broadway a bares --. | - 
New York, New York 10007 iM акан 


Dear Мг. Schiavoni: 


SUBJECT: Lightweight Headset Considerations - Bell System Operators 


PURPOSE: 


Pacific Plantronics, Inc., has supplied lightweight headsets 1 
zing the two tube, two transducer concept to the Bell System unde 
KS number for the System's lease customer use since September, 19 
A resultant demand for a unit utilizing these same concepts has 

grown from witnin the Bell System by its interna] operators for such 
a device. The object of this presentation is to request іле American 
Telephone à Telegraph Company's consideration of PPI as a supplier of 
these internal needs along the following possible lines: 


1. The development and production by PPI of a unit as concep- 
tionally illustrated in attendant illustrations 1А and 18, 
with attached unit description, see Attachment 1 Covered 
by Patent 3,184,556, see Attachment II. PPI experience and 
hearing aid industry experience would indicate a much higher 
level of user acceptance of the universal soft ear tip design 
G8 employed in this “S-50 concept ав opposed to tke cttondent 
problems of individual casting of complete ear molds for each 
individual user's ear, as is inherent in the design under 
Item 2, М5 51 earmold headset 

2. Or, the refinement and production of the MS 51/T56, see 
Attachment ¿II with accompanying Photograohs 10 and LE, 
(earmold mounted unit with idle gain reduction amplifier), 


covered by Patent 3,184,556. 


3. Or, the production by PPI of Bell Labs preferential designs 
utilizing these patented concepts. 


NPG continued. 
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. PLANTRONICS 


"e. March 2, 1967 


А E А. 
The above Proposal for consideration in this letter are offered 
on a non-confidential basis. 


HISTORY: 


market lightweight headsets to the Telecommunications, Жи Р and 
Federal and Aerospace market segments. Major customers include 
projects Mercury, Gemini and Apollo astronauts; United Air Lines, 
Pan American World Airways jet fleets; North American Aviation; the 
Bell System, General Telephone System, and the Independent Telephone 
companies. An entire series of concepts under Patent number 3,184,5 
see Attachment II, were evaluated prior to entering the market place 
with the MS 50, see Attacnment IV. (The Evolution of the KS 19796 
Headset.) Bell System use of this basic configuration commenced with 
Pacific Telephone & Telegraph in early 1963, and some 18,000 units 
designated MS 30/T54 were sold. The first KS numbered units, MS 50/Т 
were introduced in September, 1965. Since then over 50,000 such unit 
have been delivered representing 60.52 of PPI total business in this 
time period. 


Pacific Plantronics was formed in late 1961 to design, develop and | 


COST CONSIDERATIONS: 


Based on an assumed decision to pnysically separate the basic headset i 
module from the amplifier module, with the supposition that the ampli- 
fier is a station issue and tne neadset is operator personal issue, cerf 
tain headset target prices can be estimated. For example, a unit of 

the М5 51 configuration terminated separately from the amplifier module 
with a planned production in excess of 250,000 units with transducers Ë 
estimated at $8 per pair, would indicate a target price aporoachinq 

$25 per unit. Transducer prices are the 1 
analysis and the availability of lower cos i 
probably alter any cost considerations. 


everage factor in any price 
t transducing units would 


PPI CORPORATE PLANNING CONSIDERATIONS: 


At this point in time, PPI is dependent upon the Bell System for sixty 
percent of its business. The acceptance by the General Telephone 
Company and the balance of the independent telepnone companies of PPI 
products also largely rests on Bell System's KS acceptance. 1% is the 
express policy of PPI Directors and Management to reduce this dependency 
An engineering group within PPI has been Created with the sole mandate 
to develop products other than telephone headsets. A highly qualified 
consulting group outside of Pacific Plantronics has been retained to 
identify suitable products of outside companies, and to bring these 

into the PPI household by outright purchase or merger. Thus, it is 

the policy of PPI to relieve a One-product, one-customer dependency, 

as evidenced in our Bell System relationship, as rapidly as possible 

and to establish a posture more comfortable to both PPI and the Bel] 
System. 
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. PACIFIC 
- PLANTRONICS 
INC. 


February 28, 1967 


қ TE 
PPI CORPORATE PLANNING CONSIDERATIONS - continued. 
PPI CORPORATE PLANNING CONSIDERATIONS 


PPI, through continuing contact with the Bell System, has been 

made aware of a new BTL lightweight headset, the Model 0%, under- 
going field evaluation. We are apprised that the Bell System 

Planning calls for the introduction of this unit in late 1967, both 

to Bell System internal operators and to the System's lease customers. 
The impact of such a plan upon PPI would be to virtually eliminate 

its sales to the telephone market. (True even if PPI units are con- 
tinued to be offered.) We are of the Opinion, based upon extensive : | 
discussion witn our patent counsel that the features of the Model 
headset fall under the inventive concepts of Larkin Patent 3,184, 
The above considerations are brought to your attention in recogni 
of the well developed Bell System image in its fair treatment of 
qualified suppliers. 


6 
on 


“Substantially the same concept as evaluated by PPI in 1962, see 
Attachment IV, MS 51, earmold constitutes tube to ear connection. 


QUALIFIEO SUPPLIER CONSIDERATIONS: 


PPI has proven itself an on-time quality supplier t 
Original demand estimates, as provided PPI by tne и 
Company, would have called for production of some 2 


] ot 11 

est lectric 

0,0 its through 
$ the current date. PPI has delivered a fine product, 50,000 units, 
on time against a demand over 2-1/2 times that originally estimated. 
It is our position, with pride, that we are a supplier well qualified 
technically with the capacity to effectively service the Bell System's 
Ë internal neadset requirements consistent with quality, delivery and 
cost requirements imposed. 
5 Sincerely, 
š PACIFIC PLANTRONICS, INC. 
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Gan T Graham 
President 
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3 HEADSET DESCRIPTION  MS50 ТУРЕ SECOND GENERATION (DESIGNATED MS50-45) 
(Page 2) 


cable junction like the present KS19796 he 


Q arrangement ls more economical for switchb ага service. The latter 
arrangement allows coil-cord mobility for the user Without the 
required usage of shielded coil-cords (a possible source of reduced 
reliability). It would appear that both configurations may be 
desirable. 

ATTACHMENTS : 
Т56 Idle Gain Reduction Amplifier, Discussion 
Illustration lA: MS50-45 Conceptual Illustration, Headset, 
Second Generation, Headband Mounted 


71 1 in n ~ ле 11 Ра 2 
illustration 1B:  MS50-45 onceptual Illustration, Headset, 
ration, Eyeglass Mounted 
ye ER a ai کا‎ жаста "m Р š 
1і1145<гасіоп ІС: 1550-45 Conceptual Illustration, Headset, 
с 3 م‎ ` co 3 ES 
Second Generation, Comb Mounted 
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EYEGLASS FRAME MOUNT 
MS50-45 
ILLUSTRATION ТА 
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HEADBAND MOUNT 
MSSO-45 
ILLUSTRATION 1B 


COMB MOUNT | 
14550-45 
ILLUSTRATION ІС 


PACIFIC PLANTRONICS, INC. 


š Patent Position on Miniature Microphone-Re 


iver H le 
i хесауег ricadscts 
С: neadsets 


covers neadsets which inciude a microphon 


O 
ы 
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earphone disposed to be Supported adjacent a wearer's ear with the first 


acoustical tube attached to the microphone tor coupling acoustic 


acoustical tube attached to the earphone for coupling 


therefrom to the wearer's eor. 


provides corresponding coverage in Great Britain. 


gurations еасп include a first acoustical tube posiuoned between 


af DU 


positioned between the еагрпопе receiver and the wearer's car. 


к “Опе and receiver оп a custom -fitted casting of the wearer's ear 
Features protecied оу aforecited Larkin U. 5. and British patents. 
Earform molding apparatus and method also covered by Wilson 


pending patent application. z 


› 
> 


the microphone and the wearer's mouth and a second acoustical tube 


сое 


reatures protected Dy alorecıted Larkin U. S. апа Sritusn patents. 
MODEL MS$-51 Aric T ғ icle conf rarions mounr rhe mice 
MOVE L 2-21 AUIICIE and post-auricie configurations mount the micro- 


- ==” 


Microphone an ei I itained within the earba 
М орпопе and receiver аге cont d wid h rbar 


Support of an eyeglass frame. Features protected by aforecited 


Larkin U. S. and British patents. 


'AILABLE OPTIONS. na 
AVAILABLE OPTIONS; Backg 
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und-noise attenuator adaptor model PAC- 


Attachs to the end of the mic rophone 
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in position in 
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of the wearer's mouth. Features covered Dy pending U. S. patent 


application. 
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GENERAL DESCRIPTION: 


The М551 headset is an earmold mounte 


headset is 
supported adjacent to the ear by a fo 3 


tic earmold. 


+: 


PHYSICAL DESCRIPTION: 


A description of the headset follows: The housing containing the 
microphone and receiver transducers snaps into the earmold. Sound 
from the receiver transducer is conducted to the ear as weit the 
tube-c! ustic tube conduct 


hannel in the earmold. The voice aco 

the corner of the users mouth to the miciophone < 5 
ducer. Тһе voice tube is adjustable in length to accomodate the 
difference in head sizes 


м 
ш 


A small 4 wire flexible cable conducts electrical signals from th 
capsule to the switchboard. An amplifier, operating on current 
supplied from the telephone circuit, amplifies the microphone 

Signal to the proper telephone level. (See attachment for amplifier 
discussion) 


Several options exist in the amplifier and cabling depending on 
K- 


the end use and the economics the usage. If the amplifier were 
to be incorporated in the desk-set or switchboard, then the headset 
would consist of the capsule, cabling and plug. To be fully com- 
patible with present installations, the amplifier would be external 
to the switchboard or desk set.. The amplifier may be packaged in a 
separate plug-in module with the headset-cable attaching to the 
amplifier by a plug and receptacle, or the amplifier could се con- 
tained in a small cable junction like the present ¥S19796 headset. 
The former arrangement is more economical for s hboard service. 
е Бі 


r arrangement allows coil-cord mobili 
without the required usage of shielded coil-cor 
of reduced reliability). It would appear that 
may be desirable. 


tc 

for the user 

s (a possible source 
both configurations 
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T56 Idle Gain Reduction Amplifier, Discussion 


Photograph iD: №551 Developmental Model, Earmold Type 


ATTACHMENT III 


— 


HEADSET DESCRIPTION MS51 - EARMOLD MOUNTED TYPE 
(Page 2) : 


Photograph lE: М551 Developmental Model, Earmold Type Heacset, 
with Т56-1 Idle Gain Reduction Amplifier in 
о Plug Housing 


ADVANCED DESIGN AMPLIFIER FOR HEADSETS, DISCUSSION. 


4. 


DESIGNATED 756 IDLE-GAIN-REDUCTION AMPLIFIER 


BACKGROUND 


The funcoon of the amplifier in the PPI headset is to amplify the relatively small signal 
from the microphone transducer to a level which will operate the telephone communications 
circuits. 


e amplifier in the KS 19796 headset has 53 db of gain, is designed to match the output 
level of a median WE 57 headset. It is designed to track the output/current characteristics 
\ 


of the WE 52 to low output levels (-30 dbm) so that it will operate in switchboards and desk 
sets which have built-in booster ampiitfiers, jesigned to standardize the headset output. 


Operating from the philosophy that hybrid-micro-circuitry can effect manufacturing 
economie: , and allow the increased usage of the semi-conductor as а — element 
without correspording cost penalty, a new amplifier was designed at PPI. The usage of 


0 
additional active components achieves much improved specifications especially over a 
wide variation of current and voltage, and additionally allows other desirable features 
This amplifier has the option of 0 dbm output (for 98 db SPL), or -6 dbm output. The 
0 арт option would be used where it is desired to match the T-i transmitter response 
characteristics. The -6 dbm option would be used where mating of levels with WE 52's 
is required (such as radio dispatcher installation). 

The amplifier has a flat output with changes of current and thus will оре гасе much more 
efficiently in low current applications. Figure 1 shows comparative response with current 
of the T56 amplifier, the KS 19796 headser am plifier, and a WE 52 (№-1 transmitter 
element). 


Regarding other characteristics that һауе been obtained with added circuitry, ше folloving 
are examples: 


1. Reduction of amplifier gain when the user is not talking, thus suppressing 
background noise. 


2. Ву incorporating suitable time delays in the removal of the gain reduction of 
(1) it is possible to suppress clicks, and pops such as from typewriters and 
accounting machines, which are а prevalert source of noise in Offices. 


3. By ampiiiier design, the output can ое made to hold constant with changes in 
current, or even be made to increase as the current is reduced. (See Figure 1.) 


у % Жж ж 
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4. The output impedance can be made to increase as the current is lowered, thus 
providing an excellent longline hybrid termination for both a single or paralleled 
о headset combination. 


The amplifier design was kept simple and of a form which can be miniatur’zed by hybrid 
micro-circuitry. There аге no large components such as transformers. Illustrative of 
the success of this phase of the design is the fact that the new amplifier is package" for 


. lier in the KS 19796 headset (1.25 inches diameter and .5 inches high, including terminal 
receptacles .) 


FUNCTIONAL PERFORMANCE 

1. General - Operates from the current supplied by the external circuit: 
5 to 136 MA. (The 136 MA is the current drawn from the worst-case 
PBX in service.) 

2. Output Level - 0 dbm or -6 dbm (option) at 1 KC, 100 MA for 98 db SPL 
— — Ü] ít 2 CO А 1 1 1 
(Ref: .0002 dynes/cm^) into 50 ohm load. The design also allows the 
headset level to be standardized at any value within reason by the value 
of one resistor. 

3. Output Level Variation with Current - See Figure 1 

E Frequenc sponse - The amplifier terminates the microphone transducer 
the same as the KS 19796 атришег. 

S. Gain iucuon (when not speaking) - Up to 22 db. The value of reduction is 
set by the value of one resistor. Although the full 22 db gives excellent back- 
ground noise rejections and communications fidelity under the majority of 
conditions, the optimum solution to best satisfy the total population of con- 
ditions is a compromise. Field tests are currently in progress by PPI to 
determine the optimum specifications. This study includes the sound level 
values at which the gain change occurs. 

6. Stability of Gain-Change Point with Current - +2 db, 10 MA to 100 MA, is 
achievabie. The gain change action is maintained over the compiete voice- 
transmission current range. 

© 7. Wann-un Time - Less than 20 milliseconds from application of current. 


8. Parallels - With another amplified headset and with a WE 52 headset 
directly across its terminals. 


demonstration purposes with discreet components in the same space as the present ampli- 
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FIER FOR HEADSETS 


1 IE 
ііі 


о 9. Transients - Withstands both the slow rise tim 
stroke 


transients caused by lig! 


s, and the fast rise time transients caused by inductive circuits. 


ІНЕН 


А А 


1 ДИ; 
1 


í<. | ннн 


ss 
an 


. 133: = 2% ы 


| 
| 


Е HUG 
ние 


EAR MOLD 
MOUNT 


IDLE GAIN REDUCTION 
AMPLIFIER 


MS 51-2 


756-1 


PHOTOGRAPH 10 


~ [ 
эш те са на са s өн = ос әс xi 


TT 


У жене са рашт n —‏ ےیک 


/ 4 | N 
ж и“ — ` 
= А 
\ 
ү ih š Tx ң | ғ нер» | 
и. = a 
Ж » 
\ 
ыс” Р, We 
SL 
е 


uf 
\ 
`—— == 
ILLE GAIN REDUCTION EAR MOLD 
AMPLIFIER MOUNT 
T56-1 MS51-2 


PHOTOGRAPH IE 


«222 


i 


тыт TU^GTUmT(ONM 
ingo LVULUZXZAUiN 


т” 
> с 
м + 
له‎ >» 
ао 
Ea. т" 
EUV 


rophone-receivers." 


uc 


т 
ab 


, 
Y 


T 
i 


"Т 
i 


ГАСНМЕМ 


1 


А 


40-- 


KG 
о 
(ў о 
Ф 1) 
о t 
12 а 
т 
43 4 
Ф 
п. л 
@ [n] 
ul 
Ф E 
о « 
а) Ф 
A 
О, т 
м - 
(d u 
Ф р 
Л 
Y 2 
Ф 
"3 әй 
-4 nj 
O 2 
Е ue] 
A 
т > 
A 
"3 "2 
с с 
g A 


molded 


~ < 
u. 


cas 


n 
اماه‎ 3 2 


ndivi 


4 
- 


ча 


nu 


o 


) n ) 
1 A 4 
e s с т 
о 4) > -4 
hy > 9 
1) “4 -4 3 A 
= о 0) о 
d J 9 Ф 
4 f; о 0) n. 
А о Ë "D n 
A м 
~ 4) о О Ф 
n O iN nu м 
р 3 ! ФУ A 
t: a о J 3 
4 O Ж т U" 
O м а 
п, и Ф п, м 
с с A 
4 p 1) 42 
о 
ча м С 
š о т 
42 Ф uU 
м Ф 
“4 g O +) [9] 
O 1 > ча 43 
O "B о 
л a ча n U 
A я 
л о я nj g 
“ 4) A 
Q u 42 
Ке) p Ф G 
Ф Ф n, N G 
с 4) Ф A а 
B O о -4 "I 
Фф е A ($ 
e (4 о 42 Ф 
о Ф о J ғ 


3 
1) 
о 9 
л r: 
! 
7 [e 
> A 
Ф ~“ 
وگ‎ м 
42 D] 
@ 
1) O 
т A 
с nm 
> = 
4 
и о 
-4 > 
Фф ® 
44 
® 
л м 
G O 
= Е 
42 т 
H4 J 
3 
. G 
о о 
G G 
A [e] 
"2 м 
“4 о, 
о f 
Е g 
2%- 
1 


- 


220452 


„~ я = 


ınicarin 
mmunlcatıon 


eral. 


4% 


де 


t А cosh eta. y - 

| "d м551 SELF-SUPPORTI.‘G 

| | EARPIECE-TYPE HEADSET 
DEVELOPED JUNE 1962 


"AGI саға M apta uo o Торе Ру чу» тучи 


Т ر ر‎ nica BEP STS Rc 


ү A m, 
' TP КУ ЖАУҒА 
. уму.» ‚Ке; 3 
ша تپا منز‎ КЕ 
t 
$ 
а 
| = 
+ 06 
но 
| TR 
Е 
се ri > 
ошо 
| & 0 
ы 
| SER 
| Ба 
| | p. | = 
i HHG 
о 5 
f v: m © 
; Lal 
| a 
š 238 
| Zab 
I 
Р 
í 


— a... a... ¿s 


j 


С 71 


2 


dd 


== ne елу" чуч 2 x wg ” deco ww жез " mr —— ЕЛИ РА“ "У >> Sn W «қайт, ——swW y w  — 


“SE ин Ew не на на на на на M ма S 


+ 
< 


TU SUMMARY -иттт 
k NS ONLGs 


\ 
> 


: un.versä,, 


) 
) 


‚ Мем 
Ноу ме о Са 


(v 

б. 

с 

k 

p 

и 

с 

[n] 
i 

о 


= 5244 


+ 
Ф 
о 

! 
U 
[4 
o 
о 
5 
rm 
= 

“1 
| 
м 
A 
ct 
H 

O 
2 
= 
fu 
и 
[er 

D 
(v 
, 
O 
U 
® 
n 
л 
H 
f 
k 


taneously along with the models sously 
-- > 1 ~ ~ - ` < ~ - `. use ~ T 4 ~ „ = 
mentionec, anc ustamate.y was selectes as 


сле concept латї гергеѕелсес the MOS 255204. 
ала ассертаріг леасѕеї evo_ution in сле eyes 


ка œm meas ни ре ға на s. 
4» 
о 
@ 
л 
p 
N 
> 
° 
T 
p 
f 
и 
) 


+ w yy yry У the 


о 
rh 
о 
С 
а 
ق‎ 
et 
22 
т 
(t 
Ф 
k 
(0 
пу 
2% 
О 
2 
(v 
t 
| 
f 
U 
( 
, 
Ë 
{ 
( 


мл 
® 
23 
@ 
ң 
w 
k 

ч 
г. 
D 
t 
k 
О 


мата 0 ннан а ат. ама ч аач а 


2 


Кыл‏ اا ت ما ئا 


wil We 


^^ Рева: г : i 
Vice Presicenc = Enginecring 
Š 


1: 2 


MEL 


) «1 


— 


(4f 115 


а EINIG 
бум d 


——— 
VƏ 


EU 


arkın БАЙЛ Њ р 27 


/l- &- 24 Ya 


THE USE OF ACOUSTICAL TUBES 
TO 
IMPROVE MICROPHONE PERFORMANCE 


W. K. LARKIN ond A. S. DENNIS. Ph.D. 
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ABSTRACT 

A new type of miniaturized microphone-headset combination (the Plan- 

tronics MS-50) is described. The outstanding feature of the unit is its 

use of an acoustical tube to transmit sound from the c r of the user's 


mouth to the microphone. This tube acts ағ an audio -f cy filter 


en 

By trial and error it has been found possible to make its characteristics 
compensate for deficiencies in the transducer microphone's frequency 
response, thus leading to greatly i "provee performance. Ag 


showing the frequency response of a production unit is present 
secn to meet Federal Aviation Agency specifications ( 
<12 db) over frequency range from 260 c/s to 4300 c/s. 


I. GENERAL DESCRIPTION OF MS-50 HEADSET -MICROPHONE 


М2 لالا‎ 2. 


Тһе Plantronic's Model М5 -50 and all auxiliary parts are shown in Fig- 
ure 1 

The MS-50 is an integral unit containing a miniaturized microphone and 
receiver in a single compact cap ule. The capsule does not require 
power fróm an outside source. The capsule can be worn on either side 
attached either to the headband or to conventional prescription or sun- 
glass frames. An acoustical tube is used to convey sound from the 
corner of the user's mouth to the microphone. A standard earpiece is 


used to carry sound from the receiver unit to the ear. 


For aircraft operation, the output of the microphone is 
transistor preumpsuiar, which in turn is conne t 
equipment ordi rily used wi 4 а carbon mic 

although only 3 inches long (Fi il. 


~ 


is designed for mounting on 
1 


airframe, preter ably i оу nets itly behind the pilots. A single 3- 

wire cord runs from the capsule tu the »resmplitier while 2 cables con- 
nect the amplifier to the N plugs, namely, those uscd to plug 

in the conventional micr с 


Тһе preamplifier is not us i g - 
ment of jacks and cords is used because of its simplicity 

The final piece of equipment used іп the М5-50 n oxygen mask 
adaptor. This is a mechanical microphone than 0.5 oz. It 
is mounted on the inn r wall of the mask with I nding through 
the wall and projecting outsi de. This device per he use of the acous- 
tical tube even when oxygen is being used. T e tube is merely 


slipped over the projecting nipple. Tests using this Ре have proven 
quite satisfactory, with almost complete elimination of the distortions 
frequently present in oxygen-mask microphones. 


The "on-off" microphone switch of the MS-50 is on the aircraft 
yoke. This eliminates the need for one-handed flying while making radio 


transmissions. The receiver unit is "оп" at all times. 


up, the M: 0 is a miniature headset-boom microphone combina- 
r of 3 bulky units in current use: 
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1 
2. Hand microphone and cord 
-3. Oxygen-mask microphone, amplifier and cord 


Its weight is approximately 1/12 that of the units which it replaces. 


Further details concerning the MS-50 system are available from the manu- 
facturer. l 


The central feature of the MS-50 system is .ts acoustical tube. The need 
for such a device is shown in Figure 2. This figure shows the frequer.cy 
response of the transducer microphone alore, as measured in an Anechoic 
Chamber. The uneven respons } I m ] 
1000 c/s, is readily apparent. The use of such a microphone without cor- 
rection would involve serious loss of intelligibility 


A more significant 
ed response г: all 
response limit (12 
enough, the tube s 
c/s; this effect wa 
greater responses down to 


for the microphone with tu 


the lower 


erves t 
5 


more 


the minimum detectable u 
desired level. The value 
cy interference is obvious. 
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ПІ. RELATIONSHIP OF RESPONSE CURVE TO TUBE CHARACTERISTICS 


1 با 


As noted in the abstract, the design of a suitable tube for the particular 
transducer microphone used was worked out empirically. No theoretical 
treatment of the problem has been given to date. Parameters which have” 
been found to influence the frequency response include the tube's length, 
inside diameter and curvature, the material used and the size of th 
adaptor used to attach it to the capsule. 

Figure 4(a) shows the response of an MS-50 microphon 
inch straight tube attached but not a 
Same microphone without a tube (B). 
between the two as an amplification factor for the tube as a function 
frequency. It is seen that the tube acts like an amplifier with sever 
pass-bands of varying gain. 


E 


t might be thought at first glance that the pass-bands correspond to the 
resonant modes oí he column of air in the tube. If this were true, the 
theoretical solutiona 1ог a scraight tube would be fairly simple, involving 
the application of appropriate boundary conditions to Laplace's Equation 
in cylindrical coor dinates. However, the first peak detected for the 

5 1 


9.75" tube is at 2 /s, where the wavelength of sound in air at stand- 
ard temperature and pressure is near 4 ft., so something more compil- 
cate is at work. 


5. 


Tests have shown that the shaping of t 
In actual use the response depends 
entation of the end of the tube with re 
suggests a problem analogous to tl.at 
wave studies. 


e movth 


The bench tests indicate that the type of plastic used to m- xe : < tube is 
important. Itis possible that some sound caergy traveis within tne tube 
walls, leading to interference effects at :Һе microphone end due to the 


different velocities of propagation involved. 


It is apparent that acoustical tubes present a real challenge 
tician. An understanding of the physics involved ld 1 
to improvements іп their characteristics, but to new devices employing 
similar principles of operation. 
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Lxamination of Hearing Aids 
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MODEL 89 HEADSET 


Notes cf Engincering Meeting December 21, 1968 


v 


ilutchings, Parker, Bernardi 


Schaumberg, 


Types 5ссп at Santa Cruz 


1. Ear mold contained Pa 

2. In-the-ear ra 

3. Post auricle 

4. Bone conduction 

S. .Glasses frame 

6. Cord type 

Follow-up 

1. Parker to visit hearing aid dealersin San Francisco. 

2. Hutchings to pick up varieties of sleeves for in-the-ear 
aids ordered from Bappell. ° 

set Configuraticns Considered 

Post Auricle 

1. Standard 


2. Noise cancellins 


Near-the-ear directional mie with ear insert. 


— 


Receiver м!” directional microphone in locket. 
Activity on Headset 


Bernardi making recordings to determine feasibility 
of IIB & IIC using directional mics. 
Find out cost of 5 size transducers 
= 2 2,27 
Е а ~ Apt o 2 _ = 
Build 61А dummy model. Ф- > ILK јр 
“ v 


Pliable 
EP 2412 š 


DEFENDANT'S 
EXHIBIT 


er 


engineering Meeting December 21, 1968 


Page 2- 
У. Amoiifier 
A. Type 
1: 255 
2. 75 
3 61A 


B. Construction 
a Discre 


2. R-C package 
3. Thick film 


VI. Earpiece 
A. Beaudry 
B. Tapered tree-one size С tö fit 


С. Sigma Si Rubber tree, 2 sizes 


D. Other hearing aid tips. 


| à 
<. 
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рх-11-1 Larkin British patent 1,009 818 
II-2 Larkin British Patents Form No. 1 
ІІ-3 S.G. Brown Ltd. license dated February 5; 1965 


4. license dated July 1, 1968 
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II-5 Letter dated August 12, 1964 to Keith Larkin 


ІІ-6 Letter dated August 12, 1964 from Stevens, Langner 
to C.P. Graham 


ІІ-7 Letter dated August 13, 1964 from V.H.A. Diederichs 
to Keith Larkin 


II-8 ter dated August 18, 1964 from Keith Larkin to 
Stevens, Langner 
to Keith Larkin 


II-10 Letter dated February 18, 1966 from A.H.S. Pickburn 
to Keith Larkin 


ІІ-11 Letter dated Maren 23 196 
, 
Maurice Benav 2. ссп 
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etter dated February 14, 1968 from William B. 
hristy IV to Paul E. Homrighausen 


II-17 Letter dated September 25, 1970 from V.H.A. Diederichs 
to S.G. Spragens 


II-18 Letter dated October 16, 1970 from S.C. Spragens to 
Victor H.A. Diederichs 


II-9 I er dated September 9, 1964 from V.H.A. Diederichs 4 


ІІ-19 Letter dated August 30, 1972 from 5.6. Spragens to 
Victor H.A. Diederichs Ex. IJ 


PATENT SPECIFICATION 


DRAWINGS ATTACHED 


Inverm.r: 


No. 34790/64. 


1009,818 
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WALLACE KEITH LARKIN 


1069818 


Date of Application and filing Complete Specification Aug. 25, 1964, 


\ 


Complete Specification Published Nov. 10, 1965. 
© Crown Copyright 1965. 


COMPLETE SPECIFICATION 


Improvements in or relating to Telephone Head-sets 


We, PACIFIC PLANTRONICS INCORPORATED, 
a corporation organized and existing undcr 
the laws of the State of California, United 
States of America, of 111 Josephine Street, 


$ Santa Cruz, California, United State: 


America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 


10 by the following statement: — 


> 


This invention relates to sound translating 
apparatus and particularly to miniaturized 


microphone head sets. 


It 15 one object of the present invention 
improved sound translat 
apparatus adapted to be used with communi- 
cations apparatus employed in vehicles such 
as acroplancs, in which the pilot is some- 
times required to wear a mask, such as an 


15 to 


provide an 


20 oxygen mask 


According to the invention, 3 miniaturized 
microphone herd set employing a microphone 
combination of 

means for detachably supporting the micro- 
25 phone and receiver adjacent to the wearer's 
саг, 2 first acoustical tube, means for attaching 
one end of said first tube to said micrephonc, 
the other end of said first tube being adapted 
to be positioned adjacent to the wearcr’s 
30 mouth, a second acoustical tube, and means 
for attaching one end of said first tube to 
said microphone, the other end of said first 
tube being adapted to be positioned adjacent 
to the wcarcr's mouth, a second acoustical 
2 tube, and means for attaching one end of 
said second tube to said receiver, the other 
end of said second tube being adapted to be 


and recciver comprises the 


plugged into the wearer's ear. 


* The invention is particularly suited to the 

40 use of very small microphones and rcccivers 
of the kind often described as “miniature”. 

The invention will now be described, by 


[Price 4s. 64.) 


Boer 4,14" 1 


way of example, with reference to the accom- 
panying drawings, in which: 

Figure 1 illustrates a miniaturized micro- 
phone head sct employed in combination with 
an oxygen or smokc mask such as is pro- 
vided to airline pilots, navigators and other 
personncl having communications responsi- 
bilitics; 

Figure 2 illustrates the head set employed 
by the communications apparatus operator or 
pilot after removal of the mask; 

Figure 3 is a sectional view taken aleng 
the linc 3--3 of Figure 1; 

Figure 4 is a side view of the fitting 
vided for supporting the microphone an 
receiver of the head set; 

Figure 5 is a sectional view taken along the 
line 5--5 of Figure 4; 

Figure 6 is a detailed view showing the 
ch the fitting shown in Figures 


pro- 
pro 


manner in \ 
4 and Š is on the temple bar of 
the wearer's eyeglass frame, a portion of the 


tanple bar being shown in broken lincs; 
Figure s an end view of the fitting 


shown in Figures 4, 5 and 9; and 
Figure 8 is a schematic view of the pilot's 
and co-pilot's compartment im an места 


showing-the manner in which this invention is 
adapted to be used 

Referring to the drawings, а small fitting 
10, which may be made of metal or plastics 
material, is provided for the purpose of 
supporting 2 miniature microphone and a 
miniature telephone receiver or other sound 
translating apparatus or transducers on the 
temple bar 11 of the cyeglass frame worn by 
the operator or pilot. A spring clip device 12, 
such as shown in Figures 5, 6, and 7, 15 
provided for this purpose. The clip 12 is 
shaped so that the end portions 13 and 14 
thercof form hooks which clip over onc side 
of the temple bar 11, as illustrated by the 
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hook 14 shown in Figure 7, and the middle 
part 15 of this spring clip is bent back upon 
itself as shown in Figure 6 to form an 
opposing hook adapted to be clipped over the 
other side of the temple bar 11, also as shown 

in Figure 7 
he fitting 10 is provided with a button 
member 17 which extends from the inner side 
of this fitting and which is provided wit! 
keystone shaped ç portion 17a that 1$ anchor 
in a suitable cavity in the fitting 10 by means 
cf the cement, plastic or other potting matcrial 
> " f 


18 as shown in Figure 5. The projecting por- 
tion of this bution КЕ 5 provided with a 
с í tial groove in which the arcuate 
p 16 e clip member 12 are 
1 csiliently lodged as shown in 
and 6. Thus the fitting 10 may 
attached to the temple bar 11 
бе detached | from the clip 

desired 


is also provided with addi- 
for receiving the transducers 


a 
comprise the microphone and 


receiver of a communications apparatus such 
as is employed by the pilot and co-pilot of 
! 9 and 20 are 

cavities in the 

ir a 

5 


іп | hearin 


used 


to ге rotated with respect to the microphone 


he receiver 20 is also provided with a 
hollow extension or projection similar to the 


pro crophonc 19 so that 
sou r | 
reac cavity 

which is similar to the car 

29 is attached to the cap 

coupling member 30 so tha 

the cavity of the cap 28 ass 

this car tube 29 | ‘о the .;-rator's car. 


The plastic t 6 is made of yicldable 
matctial which may be formed into predeter- 
mined shape so that the lower end thercof 
тау be placed either in the fitting 31 of the 


mechanical microphone that is supported on 
one side of the oxygen mask, as shown in 
Figure 1, or this lower part of the plastic tube 
26 may be positioned at the 0 
operator's mouth, as shown 
when the operator docs not 
mask. The mechanical пи 


tioned in the mask is intended t 
о 


ornc 


conventional electrical micr 


now ап integral әжей a the oxygen 


) 
> 


19 : ! 
tub r г 32 is ded w 3 
channci 20 Ca Ç cates с ° 


ле wn) in microphone 19. The air column 
x ı the microphone сл 25 and 
, rough fitting 27, piastic t 25 


the esired acoustic tuning he nun 
mic горћо me 1$ accomplished by controlling the 
length, diameter and wall thickness of chis 


ae The tuned acoustical system is used 
with the miniature microphone for the specific 
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purpose of removing а scries of inherent 
deficiencies due to the miniature size of these 
microphones, which have previously precluded 
their use іп gencral audio communication 
applications 

Thus the tuned acoustical tube in this in- 
уепиоп functions substantially to remove cer- 
tain objectionable frequencies or bands of 
frequencies premincnt in background noise 
in any specific cnvironment and it also func- 
tions to alter the primary frequency response 
curve of the microphone, particularly in the 
lower spectrum, to allow use of the miniature 
microphone in arcas of voice communication, 
such as aircraft, switchboard and teaching 
machines where space and weight savings are 
important 

In some installations, it may be desirable 
to provide a small opening from cavity 37 
to the exterior through the wall of the hous- 
ing 35 so that air pressure therein may be 
equalized to the air pressure in the smoke 
mask, or oxygen mask. This small opening, 
however, should not be so large as to com- 
pare in cross-section with the cross-sectional 
area of the passage 36 

One of the advantages of this invention is 
that the microphone 19 and recciver 20 may 
be worn on cither side of the operator’s head 
Thus the pilot sitting in seat 41 in the air- 
craft pilot's compartment, shown in Figure 
8, may wear the microphone and recciver on 
his right hand side of his head and the 
spring clip 12 that is provided for attaching 
the fitting 10 to the temple bar 11 is 
structed so that this fitting may be attached 
either to the right hand temple bar or to the 
hand temple bar as desired Also the 

> 


cap 24 Тог the microphone and cap 28 for the 


Sap 2 


3 


receiver are adapted to rotate to 
the ements so that the plastic 6 and 
ached thereto may be posit at the 


desired angles with respect to the fitting 10. 
Thus the pilot occupying seat 41 has the 
lectrical connections 44 [rom his microphone 
and receiver connected to the communication 
apparatus coupling box 42 which is attached 
to the fuselage of the aircraft, and the co-pilot 
occupying the scat 42 being provided with a 
microphone and receiver attachment on the left 
hand side of his head has the clectrical 
connections 45 thercto coupled to the coupling 


box 43 of the communications apparatus. 
WHAT WE CLAIM IS:— 


1. A miniaturized microphone head set ст- 
ploying a microphone and a гсссіуег, com- 


prising the combination of means for detach- 
ably supporting the microphone and recciver 
adjacent to the wearer's ear, a first acoustical 
tube, means for attaching one end of said first 
tube to said microphone, the other end of said 
first tube being ‘adapted to be 
adjacent to the wearcr’s mouth, a second 
acoustical tube, and means for attaching one 
end of said second tube to said receiver, the 
other end of said second tube being adapted 
to be plugged into the wearer's ear 

2. A miniaturized micropronc head set as 
claimed in 
tical tube f 
and adapted to be í f 
shape so that said other end of the 
be positioned adjacent to the weazer's mouth 

3. A miniaturized microphone head set as 
claimed in claim 2, wherein the first acous- 
tical tube is of polyolefin plastic. 

4. A miniaturized microphone head set as 
claimed in claim 3, wherein the first acoustic 
tube is of polypropylene 


5. A miniaturized microphone head set a 


I 1 4 


claimed in any onc of claims 1 to 4, including 
a diaphragm supported in an oxygen or smoke 
mask, said diaphragm having means for 
attaching said other end of the first tube 
thereto 

6. А miniaturized 
claimed in any one 
the means for 
microphone and 
wearer's car com 
be attached either t 
bar of the wearer's су 


where:n 


u 


A miniaturized mic с: as 
claimed in any one of стсіп 
the means (от deta he 
microphone and т е 


wearer's car compris 


tics for receiving id 
receiver, a resilient g 
said clip to sai 5 
means Гог resil e baf 
of the wearer's t the 
microphone and adja- 


cent to the wcarcr's 

8. A miniaturized microphone head set sub- 
stantially as herein described with reference 
to the accompanying drawings. 


STEVENS, LANGNER, PARRY & 
ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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Пра РФ of objection to the grant of a patent to me (us) on this application, 
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қыса and-I-(we) pray that a patent may be granted to ше à s) for the said 
invention. 
5 And I (we) request that the patent ma} be granted as n patent 
{ patent No : ы MU es 
of Addition to (b) · the patent to be granted on application 
Ae Mo... 
6. And I (we) request that all notices, revuisitions ard 
cominunicati to this application may be sent to:— 
STEV t PARRY & ROLLIN 
іш) The address must ће 
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Chancery Lane, London, W.C.2. 
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AGREEMENT made the, слети“ day of 
в 


сељака] one thousand nine hundred and sixty five 
BETWEEN PACIFIC PLANTRONICS INCORPORATED whose place of 


United States of America (hereinafter called "P.P.I." which 
expression will include its successors and assigns of the one 

part and S.F. BROWN LIMITED à Limited Liability Company registered 
under the laws of Great Britain whose registered office is situate 
at Shakespeare Street watford in the County of Hertford 

England (hereinafter called "S.G.8." of the other part (which 
expression will include, its successors and assigns). 


WHEREAS 


Р.Р 


business is situate at P.O. Вох 635, Santa Cruz California 1 


.1. is the registered proprietor of patent applications 


particulars of which are set out in Part Í of the First 


Schedule to this Agreement in respect of Plantronics Audio 
Gear based upon Plantronics Type М5-50 hereinafter called 


the 
AND 
P.P 


exclusive licence to manufacture and have manufactured and 
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Can 
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NOW 


(1) 


Equipment. 
21. has agreed to grant and 6.6.8. is willing to take 


1 rent or hire the equipment in the following countri 
at Britain France Italy Belgium Germany and Holland 
which P.P.I. will on signing this Agreement seek patent 
erage, 

FURTHER 


+ 


= 
de 


“T. acknowledges willingness and intent 
eement to include additional arcas (excl! 
ada) by specific name at such time as 5.6; 
itive intent to actively pursue & marketi 
ject products offering mutual benefit to 0 
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> --. 
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IT IS HEREBY AGREED AS FOLLOW 
‚P.I. will grant and 6.6.8. will take exclusi 
to manufacture use sell rent or hire in the co 
specified the equipment under their patents se 
Schedule I and patents to be applied for under С 
of this Agreement for the term of five years from 
date hereof subject to tha terms and options con 

in this clause and clauses 9 
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to cancel this Agreement by givin 


Should such patents be defeated 5.6.8. will have the right 
nq n 
P.P.I. at their registered address. 


irty days notice to 
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5.6.8. agree not to dispute the validity of any patents] i 
obtained by P.P.I. relating to the equipment during the i TE. 
term of thís Agrcement. мо. 
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of such papers and articles. 


receipt 


upon 


Р.Р.Т. agrees to indemn 
(including legal costs 
use or loss of profit) 
by a third party of pat 
provided that 5.6.8. wi 
in writing of any such 
which might prejudice t 


ify 5.5.8. against 211 claims 
but not including any loss of 
arising out of any allegation 
ent infringement by the equipment 
11 forthwith give notice to Р.Р.1. 
claim and will take no action 


1 


he interests of ?.P.I. іп the 


conduc’ of resulting proceeding by such third party. 


p.P.I. may by notice to 5.6.8. forthwith terminate this 


Agreement if royalties 
or unpaid for three cal 


shall ас any time be іп arrear 


E 


have become due and payable unless such payment is 


prohibited оу law. 


$.6.8. will have the ri 


than twelve months before the expiry of this Ag 
to be granted an extension for a further period © 


five years. 


Any notice required or 
party hereunder to the 
letter or sent through 
of the other party and 
to have been served at 
from the date on which 
such dispatch shall be 


ght by notice given not 


authorised to be given by any 
other may be served by prepaid 
the post to the registered office 
it shall operate and be deemed 
the expiration of three weeks 
t was dispatched and proof of 
ufficient evidence of service. 


-- 


endar months after same shall ћ 


° Signed for and on behalf of 
PACIFIC PLAN I RONICS INCORPORATED 
EEE 
ú 
I 
Signed for and on behalf of } 
$. G. BROWN LIMITED | 
NN \ | 
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ments 


b) “Assembly Parts" means assembly parts, sub- 
assemblies and components designed for use or actually used 


as original equipment in Headsets. 


(c) "Replacement Parts" means all parts, sub- 
essemblies, and components (other than Assembly Parts) designed 


for use or actually used in Headsets. 


(8) "Licensed Products" means, Headsets, Assembly 
Parts and Replacement Parts. 


(e) "Manufacturing and Commercial Data" means all 
information in written or graphic form pertaining to the manu- 

facture and sale of Licensed Products which is now or hereafter 
developed, owned or acquired by PPI during the term of the 


Agreement, which ЕРІ has the right to disclose to SUB. 


functions now 
taining to the 


(f) "Manufacturing Services" means all 
P ert 

| the right to 
en 


за 
or hereafter performed by or in behalf cf PFI p 
manufacture of Licensed Products which ЕРІ has 
provide to SGB, including, but not limited to, gineering, 
designing, manufacturing, assembling, packaging, testing, raw 
material purchasing, control of raw materiel апа finished in- 
ventory of any or all of the Licensed Products. 


(g) “Commercial Services" means 411 functions now 
or hereafter performed by or in behalf of PPI ertaining to the 
. : ` і s 
marketing and distribution of Licensed Products wnien PPI has 
тај + = 


the right to provide to SCB, including, but not limited to 
o 5 > > 
financing, 


distributing, selling; promoting, advertising, ГІ 
servicing, and maintaining all or any Licensed Products. 


(n) “Technical nformetion" means all data, services, 
and other information available to SGB from Manufacturing and 
Commercial Data, Manufacturing Services, and Commercial Services 
in written, graphic, or oral form, including any inventions 
embodied in any patents or patent applications covering Licensed 
Products which are now or hereafter developed, owned, or acquired 
by PPI during the term of the Agreement, which PPI has the right 


to disclose to SGB. 


2. Rights Granted 


PPI grants to SGB for the term of the Agreement: 


(a) Manufacturing Rights: 


PPI hereby grants SGB during the life of tnis 
Agreement the exclusive, nontransferable rignt to manufacture 
itain (hereafter called the 


the Licensed Products in Great Br 
| 52 ue t (-229 

s 

j "de por ' 

a lem 557530 | 


Бы 


——— < 


"Manufacturing, Territory"), and, except as provided for under 
paragraph 3(a) below, the right to have Licensed Products manu- 
factured for it only in Great Britain, and the right to use 
only in Great Britain, the Technical Information for manufactur- 
ing purposes. 


(b) Authority to Sell and Distribute: 


PPI hereby grants SGB during the life of this 
Agreement, the nontransferable right to sell and distribute 
either directly or through agents Licensed Products in those 
countries or territories listed in Appendix C attached (herein- 
after called "Licensed Territory"), including the right to use 
only in the Licensed Territory the Technical Information for 
sales purposes. 


(c) Authority to Export: 


| 

| 

А The right to export Licensed Products outside 

| the Licensed Territory may be granted to SGB by PPI on ап іп- 
dividual transaction basis, and SGB agrees not to export Licensed 

j Products outside the Licensed Territory without prior written 

: approval from PPI, It is recognized that such approvals by 
PPI may be subject to official authorizations by agencies of 

| the U. S. Government. 


M 
3. Limitations 


During the term of the Agreement: 


(a) SGB has no license o 
assemble, or to have manufacturcd 
outside of the Manufacturing Torri 
tors outside of the Manufacturing 
Supply or economic conditions nece 
by PPI. 


ға 
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3 ct 
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(b) Sf заз no license or righ 
lease Licensed I ‘^? cts outside of the L 
except as provided in Sections 2(c) (Exp 
PPI or its designated Licensees). 


(c) SGB has no license or right with respect to any 
| other PPI product other than Licensed Products. = 
| (а) SGB has no right to sublicense or to assign its 
| rights under the Agreement. 
: (e) SGB will not sell or distribute any equipment 
i which utilizes the accoustical tube principle and weighs less 
than six (6) ounces, except as manufactured by SGB or кисин 
{ | pM PIO 
, 
-3- ұйығы, NA P ] 
, um. * 4 
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from FPI as is designated pursuunt to this Agreement. SGB's 
Helmet Transducer model/code number 5C.301/1, Skullcap Micro- 
phone/Recziver model/Code Number 5с.802/% and Industrial Helmet 
Microphone/Receiver model numb=r 5с.500/1 and improvements 
relating specifically thereto are exempt from this restriction. 


(f) PPI is not precluded from msking sales, in or 
for use in tne Licensed Territory of any Licensed Products, to 
the United States Government or any agency thereofr,.or to any 
international agency or organization cf which tne U.S.A. is a 
member or which is substantially financed by the United States 
Government. PPI shall endesvor to arrange for any such pur- 


‘chaser to take delivery through SGB so 15 may езіп а servicing 


fee. 
Ц. fechnical Assistance 


(a) PPI shall furnish SGB such Manufacturing and 
Commercial Data and Commercial Services as PEL considers neces- 
sary to assist SGB to establish its distribution end marketing 
programs for the Licensed products. When requested by SGB in 
accordsnce with Section 4/d), these may include PPL sending a 
qualified technician, sales engineer, or other specialists 
for such periods of time as shall be reasonably necessary. 


(b) At such time as SIB decides to enter into the 
manufacture of individual models of the Licensed Products not 
already in production, it will so advise Fri and ЕРІ will 
furnish 508 within three (3) months theresfter such Manufac- 
turing and Commercial Data and Manufacturing Services as PPI 
considers necessary to assist 502 to establisn a manufacturing 
operation and commence producticn of Licensea Preducts. This 
will include a complete set of ергошисісіз transparencies or 

=d 


vellums and specifications of the Products.  Manufac- 
turing Services may include PPI sending а qualified engineer, 
technician, or other specialists for such periods of time as 
shall be reasonably necessary and when requested by SGB in 


accordance with Section Қа). 


(c) When PPI sends specialists t 
Territory as provided in Sections Lia) and 
SGB who will pay within thirty (30) days sf 
billing, PPI's costs of sending such personne 
not limited to, salaries (including fringe be 


he Licensed 
; PPI will bill 


Toro 
™ У 


eceipt of such 
including, but 
ts), economy/ 
al expenses 
r ce 


> 

tourist class transportation, living апа commer 
+ ga 4 
cent (2%) 


{ 
for such personnel, plus a service fee of five р 
of all such costs. 


(d) If SGB wishes PPI to provide engineering services, 


such as preparation of technical studies, engineering drawings, 
etc., РЕГ shall endeavor to provide such services, but at PPI's 


Ñp a s OE. 


„= | 
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option and conveniences. PPI will bill ond SSD will pay within 
thirty (30) days after receipt of such billings, PFI's costs 
of providing, such services, includina, but not limited to,. 
salaries (including fringe benefits), of personnel working оп 
the ‘services, materials, costs of econcny/tourist class trans- 
portation required in rendering the services, living and commer- 
cial expenses required by the services, costs of outside ser- 
vice’. used by ЕРІ, plus a service fee of ten per cent (10%) of 
all such costs. 


(e) SGB can send sales 
for the purpose of receiving Techn 
to the ваја: and distribution cf License rly; 
when SGB has advised PPI of its decision to initiste manufacture 
вв provided in Section ü(53, $35 can sand production engineers 
to PPL hesdquarters for purpose cf recziving Technical Information 
pertaining to manufacture of tne Licensed Products. 


nginoera to PPI headquarters 
ë Information pertaining 
j Products. Similar) 


(f) All expenses of sending SGB personnel to PPI 
headquarters shall be borne by SGB. 


(g) SGB shall indemnify against, defend and save PPI 
harmless frem and against any and all claims, suits, damages, 
etc., resulting from injuries or death of uny 528 ewployee 
visiting PPI pursuant to tne Agreement. PPI shell indemnify 
against, defend and save SGB Пзітіз55 from and against any and 
all claims, suits, damages, etc., resulting fren injuries or 
death of any ЕРІ employee visiting S25 pursusnt to the Agreement. 

(h) As part of the Ceommercivi Services, PPI will 
supply SGB three (3) copies of ali current 231310085 and litera- 
ture and я ссру of all future brochures, rnovcgr$apns (glossy 
copies) and other publicity and advertising materials pertain- 
ing to the Licensed Products within tnirty (30) days of market 
release by PFI within the U.S.A. 508 may obtain additional 
copies from PPI for PPI's cost of supplying the additional 
copies. 

5. Supply Lic ed Products 


(a) SGB agrees to buy from PPI or it esignated 
licensee all of its requirements for models sdsets which 
are not currently manufactured by STB under greement, and 
PPI agrees to supply, subject to availability, all requests 
from SGB for Headsets. 


(b) Licensed Products supplied to SGB by PPI will 
be priced at an amount not greater than FPL's factory manu- 
facturing cost plus twenty-five per cent (25%} of these amounts. 
Factory manufacturing cost is defined to include direct material 
incorporated in the product, productive labor directly applied 


WM TIU 
; EP 607583 
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to the product, 1i1 ‘rect manufacturing expense, and any royalt 
payments which PP. nust pay to third persons in order to manu- 
facture the produc.. Factory manufacturing cost is defined to 
exclude selling, administrative and general expenses. All 
prices, will be FOB factory of origin. 


(c) PPI can buy such Licensed Products as SGB has 
available for sale. Such Licensed Products will be priced to 
PPI, FOB SGB's factory at an amount not greater than SGB's 
factory manufacturing cost plus twenty-five per cent (25%) of 
tnese amounts. Тһе same definition included in Section 5(b) 

above will apply. 


(d) PPI reserves the right to assign orders for 
headsets received from STB under this agreement for manufacture 
and shipment by one of its licensees, and 5СВ agrees to accept 
delivery of such headsets so long as they comply with PPI's 
basic product specifications and the terms of this Agreement. 
PPI agrees to keep SGE fully informed of its current licenses 
and the products so licensed. 


(e) Licensed Products sold by PPL to SGB under this 
Agreement will carry PPI's standard Warranty as granted to its 
U.S. customers. For the purpos? of determining Warranty cover- 
age, time periods will be extended an additional thirty (3 
days to provide for shipping transit time. A copy of PPI's 
current Warranty agreement is attached as Appendix D to this 
Agreement. 


6. Manufacture of Licensed Products 


only to the requirements of 


424, 
i 


(a) SGB shall, subject 

its customers regarding minor modifications, manufacture 
Licensed Products substantially in accordance with the d 
specifications de a and other information supplied to i 
PPI, and shall be responsible for using its best effort 
Produce units substantially equivalent to those of PPI with 
respect to materials, workmanship and performsnce. SGB shall 
mail a sample of еасп new or significantly modified product 
manufactured. by it to PPI, and shall permit PPI at reasonable 
times to enter SGB's premises for the purpose of inspecting 
units manufactured under terms of this Agreement. 


(b) SGB will furnish PPI with copies cf all top 
assembly or general arrangement drawings, specifications and 
other technical data prepared by or for 528 pertaining to 

icensed Products. Such data snall be cross-referenced with 


i | к. 5978394 
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(c) Except ас provided іп рагаггарһ 10(f) of this 
Agreement, SGB shall indemnify, 

from any and all costs, liabilities, dumages and other obliga- 
tions arising from its manufacture of the Licensed Products. 


7. Rights From Others 


(a) The rights and licenses granted by PPI to SGB 
include any right that PPI has or may acquire under license, 
from another person tnat is needed by SGB to manufacture and 
sell Licensed Products, if PPI's license from the third party 
permits PPI to grant such right to SGB without additional charge. ~ 


(b) PPI shall endeavor to obtain for SGB or to assist 
SGB to obtain rights held by other persons and desired by SGB 
which PPI is not permitted tc grant to Licens22 without additional 
cost. PPI shuil not pay for such rignts except at SGB's written 
request and expense. Such costs including any additional royalty 
required to be paid by PPI shall be borne by SGB. 


d at a cost con- 
d to use a sub- 
PI shall cooper- 
e Manufacturing 


(c) If such rights cunnot be o 
sidered reasonable by PPI, SGB shall be pe 
stitute approvea by PPI and, at SGB's expen 
ate with SGB in developing such substitute 
Territory. 


|. 
8. Improvements 
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) (5) SGB shall inform PPI of 
4t wishes to make and will furnish PPI 
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9: Guarantees 
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(c) SGB will limit use and dissemination of Technical 
Information furnished by PPI as may be required by United States 
Government Regulations about which PPI will keep SGB informed. 
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10. Developments by PPI апа 505 


(a) PPI will supply SGB with copies of all existing 
U.S. patents and patent applications pertaining to the Licensed 
Products within thirty (30) days after the Agreement becomes 


effective. 


(в) When PPI applies for а patent in the U.S.A. per- 
taining to the Licensed Products, it will send a copy of the 
patent application to SGB within six weeks after the application 
date. If SGB so requests within six months thereafter, PPI will 
file patent application covering the design, etc. in such coun- 
tries of the Licensed Territory us SGB designs tes and at SGB's H | 
expense. PPI will have ownership and title to patent applica- 
tions and patents so filed. 


(c) SGB shall bear all expenses and do all things 
necessary to maintain and keep in effect the patents and patent 
applications in countries in the Licens2d Territory coming 
within this Agreement and will furnish PPI with receipts for 
all expenses paid. 


d) If such application is made for a patent or patents 
in countries in the Licensed Territory, such application and any 
patent issued thereafter are included in the License granted 
under the Agreement. 

(e) SCB will inform PPI of any action bearing on the 
rights covered by the Agreemen.. SGB shall not, directly or 
indirectly, during the term of this Agreement or thereafter, 
contest or aid others to contest anywhere the validity of any 
rights as to which a license is granted under the Agreement. 


) PPI shall indemnify SGB against all claim 

al costs but not including any loss of use or 

it) arising out of any allegation by a third party 

of patent infringement by the Licensed Products provided that 

SGB will forthwith give notice to PPI in writing of any such 
claim and will take no action which might prejudice the interests 


of PPI in the conduct of resuiting proceeding by such third party. 


(f 
(including 1 
loss of prof 
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(с). If SGB makes any invention, development or im- 
provement of or applicable to Licensed Products or Technical 
Information (hereinafter called .'SGB's Technical Data"), it 
will furnish PPI all data necessary for incorpor tion of SGB's 
Technical Data. SGB hereby grants to PPI the option to obtain 
an exclusive license to commercialize 5СВ"5 Technical Data and 
(for the term thereof) any patents deriving therefrom in any 
country where PPI, or any firm or person operating under rights 
granted by PPI, is manufacturing or selling Licensed Products, 
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provided, however, that any such license shull not be deemed 


| to preclude SGD from utilizing such Technical Data or patents 
within the Manufacturing or Licensed Territory. PPI will have 
. 120 days from receipt of notice from SGB in whicn to exercise 
| its option. All licenses requested by PPf under provisions of 
В this Agreement will provide for royalty payments of five per 
cent (5%) to SCB,- with royalties determined on the basis defined 
іп paragraph 12(a)(3) of this Agreement. 
1 (n) If SGP applies for a paf on any of SGB'S 
| Technical Data in any country in the L ised Territory, it 
will send PPI a copy of the patent application within six (6) 
i weeks of the application date. If PPL requests within six (°) 
months thereafter, SCB will apply for the issue of a corres- 
i ponding patent or patents in any country which PFI specifies, 
- other than a country jn the Licensed Territory. PPI will bear 
the expenses of any such pstent applications or patents issued 
$ as a result thereof, SGB wili have ownersnip and title to 
patent applications and patents so filed, subject to the 
i license granted pursuant to 10\5) above. 
(1) SGB will cause all epplications, assignments and 
3 documents necessary to carry out the provisions of tnis para- 
l graph 10 to be duly executed. 
11. Commercial Exploitation 
1 (а) SGB will concu activiti 
sain a properly equipped and es and S 
zation as required to secure of Lice 
i in its markets in tne Licensed T y including 
suggested by PPI. SGB will u ` ye vpe and 
š distribution outlets as will procuctive of 
(b) SGD will estab sales policies, con- 
s ditions and prices, and will uliy and promptly in- 
|| formed of changes in such mat 
~ 12. Payments 
i (a) SGB shall pay PPI tne following: 
i 1. A payment of fcur thousand dollars ($4,000) ~ 
upon signing of this Agr.3ament. PPI agrees that payment of 
š this amount fully relieves an royalty obligations of SGB and 
PPI under any prior agreement ind each party hereby releases 
the other party from any and all other obligations, claims, or 
rights pertaining to any prior agreement. 
2. A payment of five thousand dollars ($5,000): 
to partially reimburse FPI for cost of a profcssicnal survey 
of the Eurcpean market, and consulting services associatgd with 
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development of a marketing plan for the UK and Europe upon sign- 


ing this Agreement. 


3. А royalty of five рег cent (5%) of the net 
selling price or he equivalent when the Licensed Products are 
rented or leased of all Licensed Products manufactured and sold, 

t Net selling 


rented or leesed by SSB, ог any affiliate of SCB. 


price is defined as follows: 


(o) The payments provided hereintofore shall be net 
of any taxes imposed by any taxing body except the U.S. Government. 
(c) SGB will instruct its bank to remit payment for 
royalties due to PPI within thirty (30) days after the following 
dates: December 31, (commencing December 31, 1968) and June 30, 
j (commencing Junc 30, 1969). Confirming copies of these instruc- 
tions will be forwarded by air mail to PPI. 


(4) Payments shall be mace in U.S. $ to PPI at tne 
address indicated in Section 18(g), using the official rate of 
= exchange оп the бау on which payment instructions are issued to 
SCB's bank. 
(e) When making payment, SGB will furnish PPI with 
7 a report of sales mace during the pericd, including information 
- on markets served, major accounts and models, а5 reasonably 


requested by PPI. 
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-notice of termination in writing on ог befor 


(h) The permission granted to SCB to use said namcs 
is personal and shall not be assigned, con’ vod or pledged in 
whole or in part without PPL's written ~ зо 


14. Secrecy 


(а) Both parties will take all appropriate steps to 
safeguard Technical Information whicn will be treated as strictly 
confidential, and shall take suitable steps to prevent improper 
use of Technical Information by their employees. 


(b) SGD shall have prior written consent of PPI 
before communicating any Technical Information which is clearly 
marked "Confidential" to third parties (including subcontractors) 
other than its employees. .SGB will never use? апу of the Tech- 
nical Information in connection with any product other than 
Licensed Products. Information contained in product or promo- 
tional literature, or in application and service data and the 
like, which is generally disseminated by PPI and information 
which is in the public domain will be excluded from this restric- 
tion. 


15. Duration of Agreement 


(a) The Agreement shall be for а term of five (5) 
years from the date of this Agreement and shall extend there- 
after from year to year subject to termination as hereinafter 
provided. 


(о) Either party пау terminate the Agreement at the 
end of the initial five (5) year term, by giving the other party 
re four (4) years 
from date of the effective date of the Agreement. 


(c) After the initial five (5) year term, the 
Agreement will continue from year to year subject to either 
party terminating the Agreement as of any anniversary dat 
thereafter by giving the otner party notice of termination in 
writing at least one (1) year prior to the anniversary date 
on which the termination will be effective. 


(4) PPI пау terminate the Agreement at any time by 
giving notice in writing -f any one or more of the following 
occur: 


(1) SGB is declared bankrupt or makes an assign- 
ment for the benefit of its creditors, or goes into liquidation 
or receivership, in which case it must advise PPI immediately. 


(2) SGB discontinues sale of Licensed Products 
for a period of greater than 120 days, or otherwise discontinues 


sale in an obvious manner. 
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(b) Ry the first of each calendar year or other: 
twelve-month period which 252 uses for sales purpwes, a business 
program for the Licensed Products for the forthcoming year includ- 
ing budgets and sales forecasts for each markét in each country 
in the Licensed Territory. 


(c) Such other reports and data relevant to this 
Agreement as PPI reasonably тау requ ^t from time со time. 


18. Miscellaneous Provisions 


(a) The Agreement is binding upon and will inu t 
benefits of the successors and assigns of both parties exc pt 
SGB may not assign any right or obligaticn under the Agreement 
without prior written consent of PFI. 


° 


(b) SGB is not «nd will not be an agent or legal 
representative of PPI for any purpose, and has no right to act 
for, ог in any way obligate, ЕРІ. 


(c) Any disputes under this Agreement will be 
settled under the Rules of Conciliation ana Arbitration of the 
International Chamber of Ccmas:rce with costs of arbitration to 
be shared equally by both psrties and arbitration hearings to 
be held in Sen Francisco. Califernis. The decision in such 
arbitration shall be binaing upon “he partias hereto and may 
be enforced in any court of competent jurisdiction. 


(а) The Agreement is to be construed under the laws 
of the State cf California, U.S.A. SGB represents that no 
provision cf the Agreement contravenes any statute, rule of 
law or гердізбісп in effect in the United Kin 
to the best of its knowledge ard belief, no s 
contravenes any statute, rule cf lav, or regu 
effect in any other country within the Licens 
Should any provision in the future have sucn e 
waive performance of such provision. 


(e) The Agreement may be modified only in wri 
executed by both parties. No oral arrangements shall be 
binding on either party. 

(f) Waiver by either party of апу term, provision, 
or condition of the Agreement shall not be taken as a waiver 


of the same term, provision, or condition in the future nor 
of any other term, provisicn, or condition of the Agreement. 


(6) Any notice provided for in the Agreement will 


be deemed given when delivered or sent by registered mail to 
President, Pacific Plantronics, inc., P. 0. Box 635, Santa Cruz, 
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APPENDIX A 


PACIFIC PLANTRONICS, INC. 


Issued Patents and Pending Applicaticis 
As of July 1, 1968 


Patents 
U. 5. Patent 3,168,934 
S. Patent 3,185,556 


and corresponding 


Larkin - British Patent 1,009,818 


Wilson - U. S. Patent 3,388,767 


Pending Patent Applications 


U. S. Application Serial No. 612,018; covers 
the: concept of custom molding an earpiece mount 
in the shape of the outer ear of the wearer by 
using a casting compound contained within a 
flexible sack which is pre-formed to the general 
shape of the outer ear and which may include an 
internal capsule of an activating ingredient for 


ingr 
curing the casting compound wnen desired. 


Corresponding Convention applications filed in 
countries outside the U. S. as follows: 


Japan Application No. 4761/1968 

Great Britain Application No. 1300/68 
Sweden Application No. 989/68 

France Application No. 137,230 

Germany Application No. P 43 855 IXd/30d 


Belgium Application No. 53,854 


4 


Wilson - U. S. Application Serial No. 714,396; 

covers amplifier apparatus for operation with 
an electroacoustic transducer to provide 
signal output ona pair of lines which also 
supply the operating power. One embodiment 
operates at high gain in response to voice in- 
put signals and operates at low gain in the. 
absence of voice input signals for suppressing 
background noise. 


Bernardi & Collier - U. S. \pplication Serial No. 722,670; 
| covers a mounting structure Гог microphone 
and receiver transducers that is readily con- 
vertible from a rigid hand-held device to a rota- 
bly adjustable head mounted device using 
ү elements which are captivated on the structure. 
à Corr звани Convention applications to be filed 
- within the following countries: 
| Japan Frar :e 
Great Britain Germany 
H Sweden Belgium 
І Jensen & Schaumberg - U. 5. Application (Number not yet 
recei ed); covers the concept of supoorting 
microphone and receiver transducers іп a common 
structure which provides a high degree of isola- 
` tion from intercoupling vibrations that tend to 
establish instability and oscillations in the 
Ë associated electroacoustic system. 
ЕХ —— 
à 3 ^p^ 
, J ЖУ 1605 : 


APPENDIX DB: 


This Appendix refers to paragraph 1 (a) of the basic Agree- 
ment, and defínes.the products covered by the Agreement, as 
follows: ç 


All models and types of headset products manufactured and 
marketed by PPI for general use in commercial telephone and 
non-telephone communications applications, and modifications 
and variations thereof, including combination headset/hand- 
sets, except i 


is Products designed and/or manufactured for 
individual customers on an exclusive contract 
basis, provided that this exception shall not 
entitle PPI to manufacture or sell such prod- 
ucts in the Licensed Territory in competition 
with the Licensed Products sold by SGB. 


Products designed and/or manufactured espe- 
cially for U. S. Government agencies, unless 
specific approvals permitting foreign sale 
can be obtained. 


> 


M. 
о 


Products manufactured by PPI under 13 
a third party, unless specific approv 
mitting the inclusion of said produc 
provisions of this Agreement can be 
the third party. 
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APPENDIX С 


This Appendix refers to paragraph 2 (b) of the b 

ment, and defines the Licensed Territory covered by the 
Agreement and the scope of SGB's authority t 
tribute therein as follows: 


1. SGB has the exclusive right to sell, rent or lease 
Licensed Products to the Public Telephone Administra- 
tions (PTTs) in the following countries, subject to 
the conditions set forth below: 

United Kingdom India 
South Africa Pakistan 
Rhodesia А 


Conditions: 


SGB's exc .usive right to sell, rent cr lease to the PTT 

in the United Kingdom becomes non-exclusive in the event 

formal approval for use of Licensed Products within the United 

Kingdom is not granted by such PTT within eighteen (18) months 

of the date of this Agreement, and SGB's exziusive right to 

sell, rent or lease Licensed Products in the other countries 
listed above becomes nonexclusive within the individual coun- 
tries in the event formal approval for use of Licensed Products 
within the country is not granted by the PTT having Jurisdic- 
tion within twelve (12) months of formal approval by the PTT 

in the United Kingdom. 

2. SGB has the nonexclusive right to sell, rent or lease 
Licensed Products to private telephone subscribers, private 
telephone systems, manufacturers and distributors of tele- 
phone equipment and systems, and to ncntelephone communi- 
cations users and manufacturers in the following countries 
or gecgraphic areas: 

United Kingdom: All countries 

Europe: Sweden Germany Switzerlar 
Norway France Austria 
Finland Netherlands Italy 
Denmark belgium Spain 


Portugal 


Africo: All countries 


Asia and Pacific Dasin: Н Pakistan 
New Zealand 
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AUG 1 -£ RECO London. August 12, 1964. Hd 1 


Mr. Keith Larkin, President, | 1 і 
Pacific Pluntronics Inc., р 

Р.0. Box 604, i 

Santa Cruz, California, І " | 


Dear Keith: 


It vas a real pleasure to talk with you yesterday and to let you know <== š | 
that after c strugrie of many weeks we have been successful in arriving at 

this good stage with S.G. BROEN LIMITED--where there is an agreement to acre i 
I am not going to enlarge on the conversation which тая held between 

Mr. Diedericha, General Manager, Mr. Ibbotson, Chief Engineer, myself and 


Courtenay end yoursolf. We were able to listen into your responses 60 all o i 
us knew what waa goiug on. и 


Мг. Diederichs will this day be writing direct to you with copy to me, í | 
confirming your phone talk and with some £z other questions. Your prompt с 
response will have to go direct to him. From now оп you are on your own | 
and direct communication must take place between yourselves. А E 


Having been here for three mbnths plus much longer than anticipated, I have 
set August 24 cs the day to leave London. I shall not be back in san 
Francisco at the end of October or early Noveubor. i $ 


tell you all about Haxker Siddeley and the workings of Brown who as you will 
see are owned SI» by Пачкег Siddeley. І an sure you will appreciate that a 
tie in vith this group is one to be proud of and in which you can have every 
confidence and which should prove of much benefit to PPI. H 1 


Last night I airmailed to you three separate pieces of literature which ang i 


Previous negotiations were made with Telephone Manufacturing Co. Ltd and 

Shipon Autonation—thouch unsuccessful, valuable experience was паілей-- $ Ë 
so much so that I now luow that Brown are by far the best people for you to 

be associated with; they possess the best qualifications in this field of 


communications not only to manufucture but also to market. They are really š E 
& fine bunch of chaps. 


Mr. Diederichs has told you of the urnecy of the situation and I know that 

there most certainly is one. Therefore specd is of the very esseuce of the sell š 
negotiations. The product has to be shorn at this all importunt meoting 

of the British Joint Services Committee whero new products are to be offered. 


Dr. Brent is proceeding with the provisional application. Ile was asked to 

hold matters up some time ago because I wanted to gave the firm some moncy ib 
case I failed in my miasion--but it just cannot be held up any ж longer and 
in view of the turn of cventa, I am sure you will agree. 


ANCHI M E DADO ке * қ 
МОГ Н.Е: PARRY & ROLLII ON 


CHART! PIO PATENT AGCNTS 


Р 
j. J. wai TT, ба. овом э QUALITY COURT 
a d PRMMINS. ж. CATAL ком s... 
musasasa At my мыт 
eee CHA Y Y LANE, 


Текс” о 'OLa0n* 6223 
вкус ‚= `. 
rrıcoanana vata т € 
, canr “ ть. а v D смт Ы COLES. LAWLA* ONDON 
A. 4. М СМАМТ, ut о 
Youn tiie т 
traet Quore ner 
зар. VIUZ, ~ 5 0212, 
M UC. ~ ~ و‎ 
LL -. مما‎ ¿Ç v v< wv 2 ~ < ~ ~“ м. f 
Tavs 0 toll "Ou 52% о 27.6 с; 5 ОСУ: С ло% a 
nas ~ гс-сл5с Lv IC . Mev. ar LL 11 ГИ! a “š 
“Гі 2 vonpery 26 MOST sos d 15 “маз а acri 2 ¿+C 1 n 
зе 12120. 
ды ~“ C ә ~ eum ~ 4 ana --- 23 арс - = = [ > 1 > z 
2.3 > 4 
vii - ~ - m 6% ө 
„1 . ¿< l vO 1210 “0 -Гг17131 е > LCA 12.5 
Put 45 сга. ец u r; i 2025 їла; „е АСГ r 2 
әле с vun); 2224250 lC - a reS сл 25522 $ OL ini 
wslscCtCr 520510 Oc 52,71 EV » 1 Uv z > if +} 
5€ n` co -- Ta “тепті 2 = in +) 4 + + m ۹ 
shot you Sut tre ерогәргісіс sta on ro 
‚ir un 7 over 1 ” е + —- 
. N Over а iv vent Stans. 
ІІ- 
———.—.— — p ----. 
— —— y. —— 
— _.——— 
4 
^ дм ем д 
Ж. 
, “ 
. 4 а 


iw tae: а У 
; мым М” ЖТ АҚ; 3 
—— ———————— € — Т 


pe „ANGNTI. PARRY & INSON 


` ; 
teda t та 
; e. vt ULTA, . ! 
- 
i 
i 
t <. = | 
` ~ - - с 
ғ... vo ih, "n. ^ . 70 1 . | 
—M— É—Ó алдын ER • i 
і 
] | | 
Š ! | 
I | 
' 
Қа mJ. ке Ж Ұл OMe foe WE 
“SEN You 3 ч.0 СОЗ Са ао22.1с25іоп Jora 
+ maa? A . — 
to из, we shoule Әс gravia zerurn thy j 
- .. AP m e. $ > „ 4 an | 
әрсізтлед бөз; of 2551, Yo. ба io arn || 
| 
Wander 0 22202020 SY eat. Lakin. } 
! 
2 д 9 4 š m ~ "£9 } 
. 9 “. 0-.642220,5 sl’. „а стамі С 
ласа Wen 2.12 «CC, 72 WEIS 39270626002 5 i 
| Vp. < Мене See CD OL о.о, ¿From Lini CG, | ў 
- - . -ч - ғ + ~ +. „ 4 
S О 922 Посах to have à sicut of the text } 
~ - ` = 4 r 4. - + + $ 
Ol “ис oe С: 5х ond w exo $ t lv | 
- — ^4 * währe ua ^-^ ^ š те ! 
ОА о: 295 ЈЕ ے‎ --74 ,94 о 62224053 | 
Жас ыз & ted qa тұзағы а эз | 
ыы CO; 2 9 Омь «5% we vyeti 1 JO | 
4%» r^ + |» , 4 mise An e EIL 
чоц. i “¿v CA CULNOFLE “0 SU у & CODY 
е + Р ~ man 4% 3 ~ #41 
— Of tise: canion once ii nad been filed. š 
~ Name Гат. - „м гел 1 lox. AN - | | 
1ng2rTClOr2, 2..2) u 214 9 ос4 слоја, en | 
+ ene гм, Jin 4 rn. ЖҮ we 
ка rewumän, tae .i2)0lica:i bab AUF Cover ng | 
Tatt. w ale ences in хет 
16-7 2159 sneciiiczlly w $ бозу 04 Yi. 
(3 m... ТР ~ ae. 78 азға X Тағ - Уі or ine - ју де > 5% 
4027.) саъ1 0л conii лау iO... silcacricns PIO.NDEIY aiter the 
Yin nf M “15ее%4л 
filin, of the unnlication. I i 
- >. tion of | 
| 4 ін sad ле %< ! 
„u. [е9 me ы. LL. | 
~- | 
ИР, ко засл | 
о > 4190-7 TO | 
а 2 š z AP | 
4 о RATS me} а Pam 4 ту 4995 S m 444. ' " 4^ don A H 
- us tO ог cesir-ble for ve 2172922 0. ALIN tire 22Сс2.420П0 into | 
баз" 355x135 ta ~ ~ E ” + А 444 ~ Jo. Ф ` s ~ | 
& 1072 5921046 for 27496045 S 41 ше 2215157 ratent \ 1.2952. | 
1 аб ыж каты а ~ РРА А | 
: 2:2 5 eve м» UG vudis 01 42.117210!65 | 
Dani PEs na = ФА è P ере ^ + 4 а an ізе 
405% J:iice 095 SO viri ~ чел COT iett the fora on 175 
25. во + А - " T y 
retum to Ou by C u 1 UCP 
д | i 
o^ euge Pas 4722.3 3., 
54 а 49425 122%2124217, 
= nun -.....-...... 7 5 4 | 
Andy ui: РРА о Maso di oy | 
ы / 
eps. әліге б E | 


“iv д F 


ыкімміот 17 
С. W. РЕКЕ (U $4.) 


А. ©. MCCOY, кавер; гесе” 7. Т ; , 
О. f. ОСУ A.) CLE 4 Мк, + "i 
— ^ , | rT e 


/ ` - 
(x 4 t H 
, (и 1. Ra к мо TOUR REF. = 
š 2252 „uni: 2 
$ 4с гулго е ace, 
. oe +, 
Sara luz 
мг42, 
"To 
А1 бет 
allorniz 
š x | 
ч. 8, 9 лу 4 ^ 4 » ~ ~ + - 
س‎ — > = 
АТА 
pa 


Dea 2172, 
"а nfn» م4‎ nrw 4,7 Ал. ^ ^m tee & 17 
Z. vy Concerns 40 270702 „ОСУ À: £ - 
8 m ~ 14 - уз 4^ E ue 2 * 
~“ ~ ~“ ~ - betwee » ( a ents е, = r P "C 
H 50% assemblies. hs st Án зе Of o 1 
d +¬ LAD) an я >= + ~ . 3 w р 
1) n 1i 1 у=: t Natur + у 5 
^ 2 ~ Ë: * ~ Ф 
$y +) ase) ^ 
ЈА yf ом TE wate м4. moe „WU. . 
EX се” 4 
- -^ ^ +. ^ е 7 e 7 m? ~ ~ 
< / 2 + У, z 4 24 - < . ~“ = - ) рт г Vo 
+ < ” ^ 4 ~ > + м +. x 
„on Ç уат”, в voiu i “ПО 
-6114 ес - =” © C um PA . ы. ” ` 
Ou, D22CC parts Trem your Conary. 
( ° 41417 en? aé LIB ^ W^ 4 P 
«2 / "aul 5 ‘ Ja ^ - - - АР 7 Cae 20 n 
= +L у - RES, SI cations, 
Tact sencculis, t nici teil 
А 2с61 bails, 
^l 2 و‎ vO VE € 22129: vO 
US on е 4 у“ А” + ~. 
= о Wee = ists bu wi ... - - z . 
hí nn " as - apa < ~ tny -- - ah. ++ - 
к (` enor 4 ~ ^d ۹ 
(5; | condi ti - wie а; тэсгоръ is \ 1 ou ae: 1 З 
1 Out Pavonts in cach cf the territories covered bv 
Hronored - вгу + 
)rc оса arrc cerne . 
1 /continucd... 
— ————— 
— oe — — 
и | 
/ 


њ a 


3o,» md» e 4 
to confirm thet п. heve 
his wm‘ , ant 35 A +. 


маме ind cate 


hearse 


territories covered 


Я he the wor 


rans with 


fon 2 
ood RM 


111513 


из cum um вз Gm ас 


Communi ons Division 


vr 
eter 
444% 


Enc 


S. G. BROWN LTD с s 
УД) ornet P І L Ne CU 


f"arcin nt COMMUNICATIONS UIVISION $MAKESPEARC STREET 


О. f. DEVINE (905A) u... 
А. пне Y WATFORD APEN WORKS CEVONTHIRE WORKS 
C. Ww PERFLLE (17. 5А} HERTS. $T. ALBANS £040 DUKES AVENUE 
WATFORD, HERTS. CHISWICK, LONDON, W.4 


TELE PHOTIE: WATFORD 11201 
TELEGRAMS: RADIOLING, УУАТТОКО 
7" “уче f vr, 
OUR AEF: Vii /?’: “/” TELEX: 11411 ~ AADIOLINK УТРО YOUR atra ivi Vp 


un AUBREY AURPE, Ch m WATFORD 
ЕЕЕ KING GEORGE'S AVENUE d | 


«2 
% 
т 


е + „ зе 
September 190. 


Cn) fornia, 


5,8 Tor the attentian af 7" 7 Tan e Peart. 
“ee ie i Ç Ç 1% H = 4. А 
ت‎ |АЗАЗИНИ ت > ل ا ل ل ل‎ Uu... uu mn 


Dear Sirs, 


Е Thani: yeu for your letter of the 21st. August, received 


during пу vacation, 


47: ^m 1 4 =; , 1 4.4 re 444,4. Тғапее 
Vide rasrach two of your letter, Gt. Nritain, France, 


Belgium, ljollond, Italy and possibly Germany would be sufficient. 
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Xoith Larkin, Esq., Prusident, 


ЭӘссіГіс Plantronics Incorporated, 
2.0. Вох 604, · 
Senta Crus 
enta Crus, 
California, 
U.S.A. 193 February, 1956. 
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itarch 25, 1966 


Mr. Maurice Eenavitch 
150 Font Boulevard 

Suite 9L 

San Francisco, California 


Dear Мг. Denavitch: 


Attached you will {isi all of the correspondence I have generated to date, related 
to our S. G. brown agreement. 

You will, zo doubt, note that I have not cifically oranted E.F.T.A. coverage ytt. 
This із due only to the fact that our legal people are trying to agree ca Low we can 
satisfy the clouse related to patent Coverage in all countries granted in the agtste- 
ment, since we appear to be prohibited from doing this as а result cf the "1 year" 


Patber than delay алу longer, I have elected to сес things moving. The agreement 
and requesied coverage acceptance will definitely go out the week of Maich 200. 


1 have also encicsed copies of the two lerters from Мг. Diederichs that you were 
kind enough to send us. 


Sincercly, 


PACIFIC PLANTRONICS, INC. 


S. G. Sprayens 
Director of Marketing 
SGS: jps 
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м 25, 1966 


Dr. М. Brent 
Stevens, Langner, Parry à Rollinson 
5 Quality Court, 

Chancery Lane, 

London W. C. 2, England 


Dy way af introduction, I have recently assumed the responsibility of Director of Marketing 
for Pacific Plantronics, Inc., and I am currently in the process сі tzyirg to unravel our 
foreign patent posiiicn relative to our S. б. Brown agreement. 


As I currently interpret the situation, there are two basic problem arcas that need to be 
resolved, and secondly, two questions you may be able to answer. 


š Probiem Definition 


1. Now that our British Paren. has been issued, it is essential tat we 
defend our position aysinst (be Airmed Ltd. version. 


2. Wem st clarify sur position relative to the French Par nt. I have 
enclosed copies af three letters related to Action 1, initiated wich 
Мг. Chognard, сиг U. S. Patent Counsel, as а result of a leuer 
from Mr. Bentley, whom I believe you know. These letters are 
intended only as background information. 


Questicns 


I. Is there any possibility of obtaining patent cove-age in 294130021 foreign 
countries where we arc represented by S. С. Drown? И is my understanding 
from our attorney in this country that you are allowed only оге year after 
issuance of our original patent to file in other countries. I would like 
ficarion of this. 
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2. I Gad correspcrdence and applications іп cur files Indicating that we bave 


fled for a Japanese Patent, through your office. Наз this Patent ever been 
issued? 


I respectfully and cfficially request that you do the following: Please ccaiirm in writing that 
my definition of the problem areas are correct; take whatever Urmoediaie action you deem 
necessary; confirm if possible, my quesilons; provide me, for budget purposes, with an 
estimated cost to satisfactorily and с” mpletely comply with aur commitments to S. G. Brown, 
related to Parent coverage. 


1 regret whatever inconvenience our delay has caused you, however, we аге mest осхісиз to 
resolve this situation, and I would appreciate your considering me as your point of contact 
for any additicual informatica you may require. I might mention that Ме. Larkin із aow 
Vice Chairman of cur Zoard, and no longer participates in the day to Cay operation cf cur 
Company. 
My sincere appreciaticn for whatever efforts you may be alie to extend on cur behalf. 

Very truly yours, 


PACIFIC PLANTRONICS, INC. 


S. G. Spragens 
Director of Marketing 
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UNITED STA1ES ОР AMERICA 


For tiic atiention of = Mr. S.G.Spracens, Vice President. 


Commun( "ons Division о )و ا‎ 


King Georce’s Avenue Warford Hertfordshire Engla 
. Ы Watford 23521 Cables: Radiolink, Wet'ord Telex: 234 
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September 25th, 1970. 


Pacific Piantronics Inc. - 
Post Office Box No. 635 


Santa Cruz, Calif.95060 ° 1 


Dear Sirs, 


We thank you for your letter of the 11th September. We are not, however, 
in accord with the general content ст the letrrir or the proposed amendment 
to our licence agreement of July, 1963. 


Taking the points raised in your letter in order:- 

1. We agree thai under part 1 of Appendix "C" +0 the licence q 
agreement in the United Kingdom is now a non-exclusive sales . 
territory. . $ 

2. Restriction of manufacture to the М5.50 (metal capsule) only 
would not be acceptable in any circumstances. We believe 
that it would be a short sighted policy to be linked with | 
this cquiprent only. 


3. Our view is similar to item 2 above in that in order to reach 
and maintain a strong and viablz market pesition, it is essential 
to offer the full raige of PPI сдиірселі and have the capability 
ef including product improvements and new models, (otherwise one 


would bc best not in the business at all.) 


4. Pricing arrangements for ifactored egvipment require clarification 
since our first impression is that there weuld be ansurficisnt 
margin available to uz.  Perhops you could claburste the proposal 
indicating the a wal buying price anplicavle to us, regardjess 
of quantity aid the intended distribution of your price tist 
and the reason for ycur wish to revcke clause 53 of the licence. 


telecomzuni: tions sector, activities over the pase six years hove include 
consiaerable investment in time, effort and попісе with telephone authorit 


The benefits and the return of this investment hava not yet been realised. 
“he primary canse Гос this os you hnow has been the technical barrier to 
t 


2 


the Pacific equipment with United Ringiom authorities and sone start vp 
problems іл tae LMZ/FPI/S62 proposed agsoec sation. 


Whilst the long term posture of 560 in communications has осоп in the M | 
а 


ad US E UC Em сп ED 


! d Pacific Plantronics Inc. қ September 25th, 1970. 
| ода ESO QNS 
1 Our efforts with the United Kingdom authorities have not Seen fruitless 
i and the obvious route now is a joint PPI/SCD approach to the GPO to 
bi secure a development contract for a hcadset suitable to the GPO environ- 
ment and to gain acceptance for it, or possibly a variant of the existing 
headset, for use by its marketing branch. 
i It has been our joint agreement since 1963 and in faci it was one of 
i the $5855 for the licenc tac opportunity to 
|| supply production quanta st the first three years 
requirement and we cnvis 4509 during this period. 
Ë A return on our co sider is such an outlet. We 
à have appreciated for some tir 1: woul be neccessary to паке 
further capital investment to mect th specifications required by 12% 
1 and their customers in Europe. 
1 In the penultimate paragra ou s that it is your 
1 intention to deal directly ord ond ask us to 
cease convict with them. 1 is neither іп the 
i of our understanding and a d юг 15 11 pro; 
the terms of that адгсстеп T: t we will not be 
H forced into the position of competing for tiil 151 ss in Swerlon and 
% that we can resolve the matter in accordance with our „urrent arrangement. 
M It appears to be your opinion that the route into volumc business in 
à Europe is not through conmerris! and techni l association with SGR. 
If you fcci this strongly, to the degree that co-operation would i^ 
% insufficient and ineffective, which is not our bcliof, the only course 
Ë open to yon would seem to be to пе jotiate termination of cur licence 
` agreement and offer сопрсиза то relative to our investment to date, 
3 our anticipated investment and eventual returns. 
1 We concur that our relationship over the past years has Seen picasant 
à but to be effective our view is that a closer commercial anu echnical 
i association is necessary to achieve the performuice in {лс тате area 
that we both seck. 
4 for S.G.Drovn 1 1% 
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October 16, 1970 


Mr. Victor Dieterichs Lus 


Director & Generel Улпзтег 
Communications Division 

S. С. Brown Limited 

Kine George's Avenue 

Wetford, Hertfordshire, England 


Dear Victor: 


This Is intended simply as a personal note to erain thank you for your courtcsios and 


consideration during my recent visit, The same thank: (t course, Is cx<xten2ej to the 
other members of your staff, naracly john Siosa спа David Towngend. 
I would cso personally eporectete it И you would convey my best wishes and worn 


greetings to Elna. It is indeed unfortuaoto that all of our business relationships caanot 


Бе as plcesant aud meaningful zs our personal aad social exchanges. 


о 


Referencing your order Хо. Ср-00059, es you лге no doubt avare 
totel of four units on this оглег. 


to con:munleäte to your orranization that И they shipoed just the enact quanticy гого 
that certain key items, such ^s tranc-lucers, che act result will Invariably be short ship- 
ments, subsequent delays snd confusion in attemotine to close out tha order. This seems 
to ге precisely where we ore at this time. [ received a leiter from yo Nr. Roberts 


1. 3 each, 3,009 onm mi^ transducers, Knowles Tort No. 34-2502 
2 1 ver ( Клео ле P ? 4 744 
2. 1 cach, 300 ohm receiver tcansducor, Knowios Part No. XD-744 


3. leach, 689 ohm recciver transducer, Knowles Pact No, 2510 


4. leach, 300 ohm mic transducer, Knowles Part Мо, 705 
| 
| 
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October 16, 1970 


Victor, attached you will find a more formal letter which I felt obliced co submit to $. 

Brown for records purposes. This is mercly an attempt to document my Interpretstien. 

of the resolution reached between you, Tom Sneddon nnd myself on the evening of Scptember 
26. 


Presumins that you arc still in agreement with the fact that S, G. Brown and Раск Ле Plaan- 
tronics should cooperate closely оп a technical b5sis in an effort to resolve once and for 


all Objections which the СРО evaluation hes raised, 1 think thet we сап safely store thot our 


4 
future business relationship offers every possibility of being productive and profitable for 
Loth parties concerned. 


My best regards to you. 
біпсегеіу, 


PACIFIC PLANTEONICS, INC, 


С. Surrzeng 


Vice President 


a 

229:SK 

2. So Is ther? any possibility that you could join David Tornsend іл his fortheomin? vislt 
to Senta Cruz? I uulcrstan: that the sheriff has rescinded his order for your arrest. 


PLANTRONICS 


August 30, 1972 


Victor H. A. Diederichs 
General Manager 
Communications Division 
S. С. Brown, Ltd. 

King Georse's Avenue 
Watford, Hertfordshire 
England 


Gentlemen: 


In accordance with Section 15(d)(4) of the Licensing Agreement, dated the first day of 

July, 1968, between S. С. Brown, Ltd., and Pacific Plantronics, Inc., you are hereby 
notified that by reason of the fact that the acquisition of S. G. Brown, Ltd. by RACAL, 
publicly announced on July 18, 1972, constitutes a substantial change in the ownership 

of S. G. Brown, Ltd., Pacific Plantronics, Inc. hereby elects to terminate that Agree- 
ment as of the above date. 


Further, we respectfully call your attention to paragraph 15(f) and request that all 
manufacturing and sales activities of the previously licensed product(s) or direct copies 


or direct derivations thereof cease effective this date. 


Very truly yours, 


PACIFIC PLANTRONICS, INC. 


Er 


S. G. Spragens i 
Vice President - International i 


SGS:lf 
ec: E. T. Harrison 
T. M. Sneddon 


PACIFIC PLANTRONA^ NES 
3S3 RLLD STREET SANTA CILAR А, CALIFORNIA 7 50-103] 2 i2 H60- TELEX 21 5335 і 
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August 19, 1965 


John P, Austin, Esq. 

Morrison, Foerstcr, Holloway, Clinton & Claric 
Crocker Buildins 

San Francisco, California 94104 


Rei Investigation of Pacific Plantronics, Inc. 
ИРЕ Patent No. 3,184,556 
O.F. 


Dear Sir: 


биг firm represents Roanwell Corporation, wlılch recelved 
а letter from you dated July 1, 1965, in which you advised that 
your client, Pacific Plantronics Ine. is the holder of 
Patent 3,184,556, issued to Wallace К. Larkin. 


We have studied your letter and have made an investiga- 
tion of the Larkin patent. It is our opinion that the clairs 
therein defining a headset device are invalid. 


As sometimes happens, the most pertinent reference was 
not discovered by the Examiner in his search of the prioz art. 
The British patent to G. Е. Pritchett (No. 191) dated 
January 15, 1878, discloses хле basic combination claimed in 
Claim 1 of the subject Laricin patent. Pritchett (see Fic. 5 
shows а telephone device adjacent the wearer's ear for two-way 
communication and clearly discloses the notion of conveying, 
sounds from the wearer's mouth to the device by means of one tube, 
and conducting sounds from the device to the wearer's ear by 
means of а Separate tube, as shown and c'ained in the Larkin 
patent. 


We have studied the file history of the Larkin patent end 
have noted that an argument was made therein in the amendment 
dated December 9, 1963, to the effect that the headset defined in 


John P. Austin, Zsa. -2- August 19, 1365 


Claim 1 is patentable because two tubes are used, and that This 
arrangement is not shown by Dreher (Patent 2,904,640) who only 
has one tube, nor by the other art cited by the Cxaniner." This 
arcument resulted in the allowance of the claim. Whatever its 
merits with respect to Dreher, this argument is corpletely дего1- 
ished by the Pritchett reference. 


Purthormore, in our opinion, no patentable Sismificance 
attaches to the use of the torm “miniature” or any of its 4сгіу- 
atives, Since minlaturization моз very old before the filing of 
the Larkin potent. Likewise, no patentable Significance is sen 
in the qualification on the first acoustical tuba аз being "made 
of yieldable plastic material” (Claim 2) since such is disclosed 
ап the Olney ot al patent (colum 5, lines 5-8). 

While Pritchett shows a single transducer serving as 
both nicrophono and receiver, 23 was common in the telephones of 
that date, tho change to separate transducers XS пада before 
1900, and Larkin certainly cannot base a claim for novelty on the 
inclusion of two transducers instead of ono. 


Very truly yours, 


Lester V. Clark 


LWC: ЈЕО/ри 


be: Mr. Donald W. Powers 
Theodore E. Gladstone, Esq. 
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1 || JAMES М. NAYLOR 3 
„ FRANK А. NEAL duis 04 1570 
= 235 Montgomery Street 
San Francisco, California 94104 
Š 362-7543 


С. С, SYENSER, Clerk 
/ 
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ATTORNEYS FOR PLAINTIFF est) 


ОЕ Counsel: p" 
p d 
\ 
6 | Carlsen, Carlsen & Sturm t 
Warren A. Sturm 
7 128 Plymouth Building f 
Minneapolis, Minnesota 55402 | 
8 | Area Code 612 - 338-4777 
| cma To тст " run 
9 | IN THE UNITED STATES DISTRICT COURT 
10 | FOR THE NORTHERN DISTRICT OF CALIFCRNIA 
. 
11 SOUTHERN DIVISION 
12 ШютнЕ тєр coRDoapametm 
v 185 LELE CORPORATION, ) 
I 
! ) 
9 т || 
ә | Plaintiff, 
| 
14 | 
| 
1* ! 
=> „ОРАСЈТЕТС LANTRONI 


COMPLAINT 
et 
| 18 TO THE HONORABLE JUDGES OF THE UNITED STATES CISTRICT COURT FOR 
THE NORTHERN DISTRICT OF CALIFORNIA 


Plaintiff, for its cause с complaint herein, allege 


| 

23 | Laws of the United States of America. 
| 2. Plaintiff, THE TELEX CORPORATION, is a corporation 
| 


of the State of Delaware and has a place of business at 9600 


| 
26 | Aldrich Avenue South, Minneapoli-, Minnesota 55420. 
27 | 3. Defendant, PACIFIC PLANTRONICS, INC., is a corpora- 
== | tion of the State of California and has a piace of business at 
29 | 111 Josephine Street, Santa Cruz, Californiz 95060 


41 | No. 3,280,273 was duly and legally issued t> plaintiff for an 
| invention in an Operator's Headset; and since that date 


2 “ g^ 
gro Mp iue жїл 


plaintiff has been and still is the owner of said Letters 


5. Defendant has for a long time past been and still 


is infringing said Letters Patent by making, selling and using 


a фазы 


ны 
ч о 


operator's headsets embodying the patented invention, and will 
continue to do so unless enjoined by this Cour 

6. Defendant has been and is aware of the existence 
5 patent No. 3,280,273. 


WHEREFORE PLAINTIFF DEN 


AANDS a preliminary and final 


NAYLOR & NEAL 


— = ани нн тын аны аур nennen 


31 San Francisco, California 
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IN THE UNITED STATES DISTRIC 


а ا و‎ ЕРНИН 
FOR THE NORTHERN DISTRICT 


TUE TELEX CORPORATION 
115 l1LLLA CORPORATION, 


Plaintiff, Civil 


Action 


No. С-70 1340 LHB 


< 
° 
о 
) 
1 
1 


EFE INT’ S TO COMPLAINT 
PACIFIC PLANTRONICS, INC., 
Defendant. 

COMES NOW defendant, Pacific Plantronics, Inc., an 
for its answer to the Complaint herein states as follows: 

l. The allegations of Paragraph 1 of the Complaint 
are admitted. 

2. The allegations of Paragraph 2 of the Complaint 
are admitted 

3. The allegations of Paragraph 3 of the Complaint 
are admitted. 


4. With respect to the 
the Complaint it is admitted tnat 
No. 3,280,273 were issued to 
it is specifically denied 


issued. Defendant is without 


Let. 


rt 


ers Patent and 


herefor leaves plaintif 


plaintiff on October 18, 


allegations of Paragraph 4 of 


United States Letters Patent 


1966 but 


that said patent was duly and legally 


t knowledge to admit or 


qg 


51 


52 


—— — vn 


L 
| 


5. Тһе allegations of Prragraph 5 of the Complaint, 
and each of them, are denied. 


4 
ii 


6. The allegations of Paragraph 6 of the Complaint 


FURTHER ANSWERING the Complaint herein defendant 
alleges as follows: 


7. That plaintiff's Patent No. 3,280,273 is invalid 


112. Identification of publications and other prior art to be 


relied upon in anticipation of such patent and to show the state 


as prior inventors or as having knowledge of or as having pre- 


patent will be provided in a timely manner pursuant to provi- 
sions of 35 U.S.C. §282. 

8. If any of the claims of said Letters Patent No. 
3,280,273 are so broadly construed as to cover any product which 


defendant manufactures, uses or sells then such claims are 


invalid and void. 


u 


WHEREFORE defendant pray 
l. That the Complaint and this action be dismissed. 
2. That plaintiff's patent No. 3,280,273 be declared 


not infringed by defendant and invalid and unenforceable. 
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ІМ THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF CALIFORNIA 
THE TELEX CORPORATION, 
Plaintiff, Civil Action No. C70-1340 LHB 
PACIFIC PLANTRONICS, iNC,, 


) 
) 
) 
) 
Vs ) AFFIDAVIT OF GAIL MORRIS 
) 
) 
) 

Defendant. ) 

) 


STATE OF ARIZONA ) 


COUNTY OF COCONINO ) 


I, GAIL MORRIS, being duly sworn depose and state as 
follows: 

l. That I am presently a resident of Flagstaff, 
Arizona and have a place of business at 2114 N. 4th Street, 
Flagstaff, Arizona. 

2. That from some time prior to 1961 and until 1965 
I was a resident of Phoenix, Arizona. 

3. That while I resided in Phoenix, Arizona I owned 
a green and white Piper Tri-Pacer airplane for about one year 
until August 1962, at which time I sold it to an organization 
named Wings for Christ. 

4. That in the winter of 1961 - 1962 or spring of 1962 
I was called upon by one Barney Langford to permit the installa- 


t.on of a new headset in my airplane. 


РА 


5. That said new headset was installed in my airplane 
for several days during the winter of 1961 - 1962, or sori, 
of 1962. 

6. That said headset was operated and tested during 
the several days it was installed in my airplane. 

7. That during said operation and testing I personally 
flew my airplane and used said headset to communicate by radio 
with said Barney Langford anc one other person whose name I 
cannot now recall. 

8. That said headset was self-supporting on my ear 
and included a housing which was mounted behind my ear. 

9. That said headset further included a first 
sound conducting tube extending from the top of said housing. 

The first sound conducting tube terminated in an ear plug which 
was inserted in my ear and through which I heard the radio 
transmitted voice of said Barney Langford. 

10. That said headset further included a second 
sound condvcting tube extending from the bottom of said housing 
and adjustable to a position adjacent my mouth and through which 
I spoke to said Barney Langford. 

ll. That said heads:t appeared to be made from 
a standard behind-the-ear hearing aid but with the addition cof the 
second tube which extended toward my mouth. 

12. That the radio communications established with 


said headset were completely satisfactory. 
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13. That said headset was also satisfactory in that, 
during the entire time of communication it stayed in operable 


position without any extrinsic support. 
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Subscribed and sworn to before me 
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this > V 7 day- pI Jat sy oe 2 18294. 
; к" / اا‎ | 
Ж” К al 4 


Notary Public 


8 Commission Expires July 12; 1914 
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2 || acoustic tnhes headsets. This group includes not only the 
5 previcusiy mentioned 15-43 but also the following patents: š 
4 286,737 Shephard 10/16/83 
5 299,300 Warth 5/27/83 [ 
6 2,353,070 Pitkin 7/ 4/44 
7 2,485,405 Olney 10/18/49 E 
8 || 2,498,960 Mullin 2/28/50 E 
9 25,566,313 Cates 9/ 4/51 
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10 | 2,586,644 Gilbert 2/19/52 Ë 
11 || 2,882,348 Erickson 4/14/59 | 
! $ 
12 il 2,904,640 DreRer 9/15/59 
13 || ^ 1984 «с Tarkin р /ee 
| 2,194,520 LarKin 5 / 5/65 
14 GROUP С: rhat prior art which relates specific ‘ly to "behind | 
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15 | the ear" tvpe hearing aids. This jroup includes various — 
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16 |} of the MS-43 previously Stated, together with the following Шы. 
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17 | 2,882,348 Erickson 4/14/59 | 
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18 | 2,975,244 Lehr 3/14/61 š 
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20 | 3,045, 073 Vickerson 75177732 E 
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1 headset (which clearly extends to the mouth) is considered Бу 
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| % 3 | user. This obvious contradiction of terms does not permit 
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19 | Answer: See Defendant's answer to plaintiff's 
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22 | years thereafter. 
| 
| š 23 | Interroaatorv Мо. 27: Identify any other alleged 
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|| А Zu 
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the purpose of waking the above 
Interrogatories to andant (Se 
corporation-on or about March 21 
verification. 
2. The foregoing a 
(Seccnd are tr 
fc lon and 5elie 
Subscribed and sworn to before me 


(2 
Vt. 
J^ , / 
Notary Public 
Nom оо 
TRN ROBERT B. BLOCK 


j| NOTARY PUSLIC CALIFORNIA 

/ CITY AND COUNTY CF 
Carre d SAN FRANCISCO \) 
My Commission t-pires Feb. 4, 1975 ` 
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26 | Pursuant to stipulation of t..e parties hereto: 
| 
LI 


l. This action and the Complaint herein are hereby 


dismissed with prejudice. 


| ° š š : 
19 | 2. Defendant, Pacific Plantronics, Inc., its officers, 


20 agents, servants, employees, customers and any other perso 


= 
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21 || acting under, for, or in concern or privity with it are hereby 


released from all claims, past, present and future, arising under 
the patent No. 3,280,273 here in suit. 
3. This Order shall be binding upon the parties, 


their officers and agents, and their privies. 


в... — 


4. Each party herein is to bear its own respective | 


costs. 


Plaintiff herein hereby waives any right 
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LITTON & НЕКВЕ: 


PPI v. ROANWELL 


DEFENDANT'S SUMMARY OF DEPOSITION OF 
MERLIN WILLIAM LEONHARDT TAKEN JAN. 31, 1973 


Mr. Leonhardt, whose deposition was taken by plain- 
tiff, testified that he has no financial interest in the out- 
come of this suit. (p. 3) 


After high school he was an instructor in basic 
electronics during a tour in the Navy, then studied electri- 
cal engineering at Purdue for two years, and, after working 
for a time as a sales engineer, joined United Airlines in 1950 
as an engineering draftsman, and has been a Radio Engineer 
for UAL since 1953. (p. 3) 


In 1961, Leonhardt's responsibility was to investi- 
gate problems with existing aircraft communications systems, 
and to recommend, obtain and evaluate new equipment. 
Mr.-Austin Trumbull, the communications supervisor, was 
his superior. (pp. 6-7) 


Leonhardt identified a document entitled "Engineer- 
ing Work Assignment", dated August 25, 1960, as showing that 
he was assigned at that time to work concerning headsets 
(р. 7), this assignment being his first specific project con- 
cerning headsets. He stated that he canvassed the market to 
find out if there were any lightweight headset/boom micro- 
phone assemblies available, in a3 attempt to replace the 
heavy wartime HS-33 headphones pictured in EP 6083, which 
were used with a handheld microphone. (pp. 9-10) 


UAL wanted to reduce the weight of the headphones, 
which was from a pound tc a pound and a half, depending upon 
the cord, and the handheld microphone was also a problem in 
that it took оте hand away from the aircraft controls. (p. 
10) When landing, the co-pilot would usually handle the com- 
munications while the pilot flew the plane. (pp. 10-11) 
Leonhardt explained that the cord of the HS-33 is longer than 
it is pictured in EP 6083 and was constantly dropping on the 
floor and being cut on the seat tracks, thus raising mainte- 
nance costs. (p. 12) 


Also, when the HS-33 receiver elements were both in 
place over the ears, it was difficult to hear cockpit con- 
versation, and the crew members would often use only one ear- 
phone in place, to be able to hear each other. (p. 13) 


Leonhardt stated that he does not know of any safety 
problem in having a boom microphone in front of the mouth, 
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but there was a little interference when quickly donning an 
oxygen mask. (pp. 13-14) 


He also stated that the UAL Flight Operations group 
in Denver had done a little investigating on their own before 
contacting Engineering, and had tried the headset telephone 
operators were using at the time, the Western Electric WE-52. 
This was a single earphone unit, with a boom mike, but it was 
rejected because it would not stay on the head undér move- 
ment. (p. 14) They also tried a Telex unit that looked 
almost the same as the WE-52, and it was unsatisfactory for 
the same reasons. (p. 15) 


Leonhardt's group issued a request for information 
to UAL's Purchasing Department who wrote letters to some 
20-25 vendors (p. 15), and he identified a memorandum report, 
dated December 19, 196C, on the responses received. The re- 
port states that of the 19 vendors who replied, 12 stated 
that they could not meet the requirements for one reason or 
another, and Leonhardt explained that the requirements speci- 
fied were lightweight and transistorized, with a dynamic 
micrephone. (рр. 16-18) 


— 


Leonardt identified a sample headset (EP 6081) re- 
ceived from Airmed, Ltd., as being a headset/boom microphone 
assembly called "Airlite” which weighed about a pound or so. 
(p. 18) The microphone was a noise-cancelling type and had 
to be placed between a quarter and half inch from the mouth 
to work normally. The boom pivoted up out of the way, and, 
therefore, did not present any difficulty in donning an oxygen 
mask, which had its own built-in microphone. (pp. 19-20) 

UAL thought the Airlite was a good headset for the state of 
the art at the time, but it was too clumsy. (p. 20) 


Also, he identified a sample headset (EP 6082) from 
Carter Engineering, as consisting of muffed earphones and a 
boom mike. This vnit weighed about the same ав the Airlite, 
and United did not pursue it, for the same reasons. (pp. 22-3) 


He testified that he believes they received a Telex 
unit, which was basically the Telex Twinset earphones with a 
pivot boom added to one side and a large mike. (pp. 23, 26) 
He testified that it was close, but still not what they were 
looking for; it was half the weight of anyihing else they saw, 
between a quarter and а half pound. (p. 25) UAL received a 
prototype of this unit, as it was not actually marketed until 
later. (p. 24) 


| || Leonhardt then located a drawing of a headset from 
his files that he felt was a close approximation of the Telex 
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unit. It was shown in an Attachment I to ARINC Characteris- 
tic No. 535, entitled "Lighuveight Headset and Boom Micro- 
phone" issued March 25, 1957. (p. 24) He explained that 
ARINC is Aeronautical Radio Inc., which collectively rep 
sents all of the airlines' requirements for equipment aboard 
standard commercial aircraft, and that the "characteristics" 
are specifications for any and all vendors to follow in manu- 
facturing equipment for the airlines, and do not necessarily 
relate to an existing product, although they might. (pp. 24-5) 
Leonhardt dces not know if there was a headset on the market 
in 1957 which looked like the one in Attachment I, but if 
there was, he did not see it until after he started his in- 
vestigation. (p. 25) 


Leonhardt stated that UAL's reaction to the Telex 
headset was quite favorable in that they liked it for its Ë 
light weight; it was relatively rugged and quite comfortable 
to wear. The only real objection they had was the large boom 
microphone in front of the pilot's mouth. Their objection 8 
was just from а mass standpoint; it would not stay in place 
if you moved your head around. (p. 25) He stated that the 
headset had acoustical tubes from the receiver pads to the 
ear, but not an acoustic voice tube. (p. 26) | 


Returning to the December 19, 1960 memo report, 
Leonhardt stated that UAL never received a sample unit from 
Telephonics Corp., only brochures from the defendant Roanwell, 
which did not disclose any new lightweight assemblies, and a 
letter and some other information from the Holmberg Company, 
which showed the Holmberg unit to be too bulky, and a sample 
was never requested. (pp. 26-8) 


Leonhardt testified that many years later he came 
into contact with the Amplivox Minilite which employs an 
acoustical tube microphone arrangement and an acoustical ear 
tube, with transducers in a rectangular housing having a clip 
on either side, to be clipped onto a headband or glasses, and 
the same is true as to an Electro-Voice unit (EP 6084). 
(рр. 29-31) ; 3 


Leonhardt stated that during the time of his inves- 
ti ation Mr. Trumbull came upon Plane-Aids when he was trying 
to obtain a lightweight headset boom microphone assembly in 
the shape of a pair of spectacles. (р. 32) Trumbull came 
across a Plane-Aids promotional flyer on a Japanese radio 
receiver in a spectacle frame (EP 5642), and he asked Plane- 
Aids to stop by and see if they would be interested in manu- 
facturing or developing a lightweight assembly similar to the 
radio receiver spectacles. (p. 33) 
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first meeting with Plane-Aids, on April 25, 
1961, T sia asked Mr. Larkin, Plane-Aids' president, if 
he would L interested in developing a lightweight headset 
boom-mike assembly in the shape of the radio spectacles, and 
Larkin was quite interested and agreed to try to develop one š 
without a joint development contract with UAL. (p. 34) 


Leonhardt testified that Plantronics (бог 'егју Plane- 
Aids) subsequently produced a headset acceptable to UAL, 
similar to the Plantronics current model MS-50, marked as 
Ex. EP 6100 (p. 36), and that this headset is used in all of 
UAL's jet aircraft. (p. 37) 


Leonhardt stated that the Plantronics headset solved 
the problems and satisfied the needs of UAL, since it was 
lightweight, one to two ounces at most, and not bulky, and 
it was installed with the amplifiers mounted overhead, which 
kept the cords off the floor. Also, it allowed tne wearer 
to talk without taking his hands off the flyi : controls, and 
it covered only one ear to allow the wearer +. near cockpit 
conversation. (p. 38) 


Leonhard explained that to don an охусег mask while 
wearing an MS-50, one pushes the acoustic voice tube out of 
the way, dons the oxygen mask, and then switches the mike 
selector switch from boom to mask. (p. 39) 


Leonhardt stated that some people compiained about 
wearing a headband, and some refused to plug anything into 
their ears, in which case UAL has a personal earmold made. 
(p. 41) About 158 complained the first year or two, but as 
the pilots became accustomed to the change in headsets, and 
as younger pilots came in, there were fewer complaints and 
today ther- are practically none. (p. 41) 


Mr. Leonhardt stated that the components for the 
MS-50, suc as the acoustical tubes, ear tip and small trans- 
ducers че.= available through hearing aid vendors prior to 
the advent of the MS-50. Also, he stated that the first 
development units had acoustical feedback problems, but the 
transducers were very well protected and would not break if 
subjected to shock, and the only big problem UAL had was with 
the cable, which was cured by bend relief tubing. (pp. 41-2) 


Mr. Leonhardt identified a memo dated September 22, 
1961, which refers to a meeting on September 21 at which 
Larkin demonstrated the clip-on capsule version of the MS-50 


(EP 5658). 


On cross examination, Mr. Leonhardt testified that 
the engineering work аззіаг ` nt dated August 25, 1960 is 
essentially the beginning the program at UAL to find a 
boom microphone headset, w. 45) Leonhardt stated that at 
the time UAL needed about 500 to 600 headsets to maintain 
its system, until other aircraft were added, but he then 
agreed to the original estimate of approximately 250 units 
set forth іп а UAL document (EP 7002-3). (p. 46) 


Leonhardt stated that he was present it the first 
meeting with Larkin of Plane-Aids, and he concurred with the 
summary cf the meeting in Trumbull's note of April 25, 1951, 


оп опе сору of the UAL April 17, 1961 letter to Plane-Aids. 
(p. 50) 


Leonhardt testified that in the Plane-Aids radio 
sunglasses, the radio is built into the bow of the sunglasses 
and sound is conveyed from the bow to the ear by a hearing 


aid tube which is an acoustical tube. (p. 51) 4 


Leonhardt then identified letters from Larkin to 
Trumbull, dated June 2 and 16, and two photos showing a 
spectacle boom-mike headset. assembly, with a write-up en- 
titled "Minitel", as showing the first submission by Plane- 
Aids subsequent to the April 25 meeting. (pp. 52-3) 


He also ‘dencified two UAL photos marked 18000А and 
18000В (Ex. 704.3 а Н), аз showing the first prototype head- 
set from Plantronics, which was delivered to UAL by Keith 
Larkin, Courtney Graham and Bill Bowman on July 3, 1961. 

(pp. 56-7) Leonhardt stated that Bowman was hired by Plan- 
tronics on an extra-curricular basis, while he worked for 
Lockheed, to help them develop a headset. (р. 58) 


Leonhardt described the first prototype headset as 
using thick bowed spect..les with a microphone transducer 
bracketrd to one bow, and a short acoustic voice tube, to- 
gether with another acoustical tube from the bow to the ear. 
He stated that the ear tube in this headset is essentially 
che sane as the one on the earlier boom-mike mock-up (7006G 
$ H) спа on the Plan: Aids radio sunglasses. (р. 59) 


Не identi’ a list of suggested changes in the 
first prototype, ana stated that half were in Trumbull's 
handwriting and half in his. (p. 60) 


Leonhardt then identified documents relating to a 
second prototype (EP 7008A-H), and described the second proto- 
type as a pair of eyeglasses with the mike within the left 
bow and a pivoting tube extending from the left bow to the 
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mouth, together with а standard acoustical ear tube similar 

to the others. (р. 63) He stated that the second prototype 
was flight tested on August 4, 1961, with Larkin and Bowman 

on board as observers, (рр. 64-5) 


Leonhardt testi; +d that the headset shown on page 
8 of the 1957 ARINC report shows two alternatives for con- 
ducting sound to the ear, one of which is an acoustic tube 
that plugs into the ear, and that these were known alterna- 
tives in 1957. (pp. 67-8) 


Also, he testified that the Telex Twinset used an 
acoustical tube. (p. 68) When asked whether the headset 
Plantronics supplied was essentially a modification of the 
Twinset to include a voice acoustical tube, he said "Weli, 
that is hard to say. They both use acovstical tubes, yes. 
The Plantronics does use an acoustical microphone tube as 
well as a receiver tube, yes." (р. 68) 


Leonhardt did not evaluate any other headsets with 
acoustical voice tubes during the UAL headset program which 
began in August of 1960, and he did not know of any others 
during the’ period. (рр. 68-9) 


On further examination by plaintiff, Mr. Leonhardt 
stated, as to Plantronics' purpose in hiring Mr. Bowman, that 
Larkin and Graham were not electronics types nd needed help 
to devise something that would work i~ an ele- соп! с system. 
While they had their own airplane to si з unit if they 
ever found one, they first had to have somebody that cou'd 


devise one. (р. 69) Leonhardt stated Һа: Bowman built the 
first prototype with the short acousti. tube but Ре couldn't 
say whose idea it was; he doesn't know. (pp. 69-70) 
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l| IN THE UNITED STATES DISTRICT COURT 
2 | FOR THE SOUTHERN DISTRICT Cz NEW YORK 
3 | --000-- 

4| PACIFIC PLANTRONICS, ІКС., 

5 | Plaintiff, ‹ 


6 | vs. + Мо. 72 СТУ 1625 


3 Defendant. } 


9 | 


10 | BE IT REMEMBERED that, pursuant to Notice of Taking 


и | Deposition and Subpoena, attached hereto, and on Thursday, 
the lst day of February 1973, commencing at the hour of 2:00 
13| o'clock p.m. thereof, at the Trumbull residence, 1073 Tehama, 
м Menlo Park, California, before me, SAM HOUSTON, a Notary 
15 | Public in and for the City and County of San Francisco, 
в State of California, Personally appeared 

AUSTIN FAIRCHILD TRUMBULL, 
called as a witness on behalf of the plaintiff, who, being by 
9 me duly sworn to testify the truth, the whole truth and 
nothing but the truth herein, was thereupon examined and 


21 testified as hereinafter set forth. 


Messrs. ARNOLD, WHITE & DURKEE, by PAUL M. JANICKE, 
Esq., 2050 Post Oak Tower, Houston, Texas 77027, and 
Messrs. FLEHR, HOHBACH, TEST, ALBRITTON & HERBERT, by 
У THOMAS 0. HERBERT, Esq., 160 Sansome Street, San Francisco, 
А. 


SOCRATES NICHOLSON 
$2 SECOND STREET AND aASSOC!ATES 
OFFiC'aAL ПЕРОЯТЕЯЗ амо NOTamMeES 


415) 362-0118 


SAN FRANCISCO 94105 
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4 7 | ROANWELL CORPORATION, 
1 
1 
1 
I 
I 
3 
i 
i 
i 
t 
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р 
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— 
1| California 94104, appeared as ccunsel on behalf of the | 


2| plaintiff. 


| 
| 
3| Messrs. COOPER, DUNHAM, CLARK, GRIFFIN & MORAN, by 
| 
| 
| CHARLES М. BRADLEY, Esq., 330 Madison Avenue, New York, New 
| 


York 10017, appeared as counsel on behalf of the defendant. 
‚| els 

7 д MR. JANICKE: I would offer to stipulate as we did 

8 | yesterday that this deposition is taken in accordance with 

2 the Federal Rules of Civil Procedure, wach no exceptions 

"1 thereto except the following: The transcript of спе deposi- 
"| tion can be signed before any Notary, and counsel will keep | 
1 Я custody of the exhibits and we will file them with the Court 
13 | with an appropriate stipulation. 

14 | MR. BRADLEY: That's fine with us. I wonder if we might 
15| г 'pulate all of the documents that were marked yesterday 

B 16! as being taken from United Airlines' files, and all those 

- 17| which are marked today might be stipulated to have come from 
those files and to be kept in the regular course of business, 
subject to any particular objection that's made to any 

20) particular document? | 
21 | MR. JANICKE: That's so stipulated. 

E 22 | A ж 

23 | Whercupon, 

24 | AUSTIN FAIRCHILD TRUMBULL, 

| called as a witness on behalf of the plaintiff, having been 


2 | duly sworn by the Notary Public to testify the truth, the whole! 
| | 


SOCRATES NICHOLSON 


52 SECOND STREET eu аам 415) 362-0118 
OFFIC AL REPORTERS ANO NOTARIES 
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| truth and nothing but the truth herein, was examined and | 
| testified as follows: 

| EXAMINATION BY MR. JANICKE: 

Q. Mr. Trumbull, before we start I think I will put before 
you some photographs which are identified as EP 5650 to 5659. 
А. What does "ЕР" stand for? 

Q. That's our coding system. 

These are some photos of Plantronics, and they show some 
early versions of the Plantronics ћеад ets--mock-ups and 
prototypes--and here are some smaller photos of a similar 
nature. 
12| A. Yes. 
13| Q. Well, as we go along if there are any questions that І 
14| ask which you can answer more easily by referring to any of 
the photographs, just feel free to do that. 

16 Would you state for the record your name and present 

у address? 

в A. Му full name? 

19; Q. Yes. 

20 | A. My full name is Austin Fairchild Trumbull, T-r-u-m-b-u-1-l. 
3| I live at 1073 Tehama Avenue, Menlo Park, California. 

2 0. What is your present occupation? 

23| А. I'm a reti:ed engineer. 

24| Q. And is this proceeding today in accordance with a 

25 | Subpoena that was recently served on you by Mr. Herbert? 


26 | A. Yes. 
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1E. Would ycu outline for us, please, your technical 1 4 


| educational background beginning after high school? 
41 А. I dic not atrend any formal colleze or university. + Т 1 


4| езестеізт-із--Іст self-oducst:d $eeedee——— | except for ° i E 


correspondence school, of course, iu Electrical Engineering. 


in 


ó| My avocation since ту early childhood has been electrical Е 1 


7| and electronics, and even back to the wireless. 


P. 
rt 


І Ú at iny i 1 
8| first wireless set іп 1915, so you migut say I could bave 


9, Written some of the textt^o's instead of Studying them. |] 


o - 
0! 9. What correspondence c. rees did you take, can you recall? 
"I A. Electrical engincering | š 1 


12| 9. And was it a particular school o--- 
A 


. L. L. Cook school of Engineering, Chicagc illiunoi | 


Chicago, 


14| 9. And did you receive a certificate of some kind for iiac i i 


whe. Would you describe for us your technical employment 11 


сэ 


background, what jobs you have had and what the re: pousibili 
17 | ties were on each of them? 14 
2 | А. How far back do you want me to go? 


"ni. Well, when did you first become employed in 


22 | technical work? $ i 
Wr Well could go way back to childhocd where 1 wise 

23 | ell, I could g ЕЗІ i 1 а 

24 | houses and so on, but let's Scart, say, with 1930 when Г wen: i š 

25 | to work for United Airlines. I went to work as a radic 


26 | шесһапіс. working in the laboratory in Oakland. | í i 
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| 22 | of mock-ups that you put to 
23 | what you had in mind. 

| | YES 1 

24| А. ЭТ (affirmative). É 


зе | 1 t id i fi 1 
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PLANTRONICS, INC., etc., 
RENT Maistiff >. 72 CIV 1625 


3° DEPOSITION OF 


ey IN THE UNITED STATES DISTRICT COURT 


WELL CORPORATION, 
Defendant. | : y 
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. Olga Kaye & Associates 
Court Reporters—Tlotanes 
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р ВЕ IT REMEMBERED: 

> That, pursuant to Notice and/or Oral Stipulation of 

y | taking deposition, and at the time and place stated herein, 
4 | the deponent personaliy appeared; and being by the Notary 

s |Public first duly sworn, was examined as a witness in the 


6 above-entitled cause. 


1 
8 STIPULATIONS: | 
9 It is stipulated that said deposition may te taken before | 
a Notary Public who is a disinterested person and not | 
interested in any way in the case or any of the parties 

involved, and is not employed by nor related to any of counsel. 


It is further stipulated that said deposition is taken 


under all of the appropriate sections of the Evidence Code 


- tv — = 
س‎ 


and the Code of Civil Procedure of the State of California. 

It is further stipulated that said € -ssition may be 
used with the same full force and effect if not signed as 
tiough it were signed, asauming the witness has had reasonable | 
opportunity to read and sign said deposition. 

It is further stipulated that all objections, except ав 
to the form of the question, are reserved to the time of the | 
„ |trial. 

3 It is further stipulated that in the event the witness 


‚ [refuses to answer any questions, that (1) the Notary has 


„e linstructed him со enswer, and (2) the witness still refuses 


to answer оп the advice of counsel. 


November 8, 1973. 


3 Time: 1:45 o'clock p.m. 
? F` "се: Office of Limbach, Limbach & 
ы Sutton, Room 318, 2600 El Camino 
5 Real, Palo Alto, California. 
6 
: APPEARANCES 
Paul M. Janicke, representing the law firm of Arnold, White 
& Durkee, 2100 Transco Tower, 
" | Houston, Texas, is present on 
9 ' behalf of re Plaintiff. 
" Lester T. Clark, representing the law irm of Cooper, Dunham, | 
М Clark, Griffin & Moran, 
M Madison Avenue, New York, New | 
15 York, is present on behalf of the 
3; Defendant. | 
à ---000--- | 
a JEAN C. CHOGNARD, 
= being first duly sworn Lt the Notary Public to tell the | 
> truth, the whole truth, and nothing but the truth, testified | 
=“ as follows: | 
= MR. JANICKE: I would like the record to show | 
т that Mr. Chognard showed me yesterday the files he had that 

s oon might correspond to the documents requested in the subpoena 
^ | which was served on him. As in the other depositions of . 
26 


attorneys, I have asserted privilege as to correspondence 


15 


1 1 (Diacuarics off the record ) | 


between Mr. Chognard and there are also some letters from 
Mr. Chromy to Mr. Larkin or Mr. Graham in their c.pacities аз 
officers of Plantronics, and on behalf of Plantronics I have 
asserted the attorney-client privilege and have objected to 
production of those documents, but the rest of Mr. 
Chognard's file I have delivered to Mr. Clark. 
THE WITNESS: I would like to add one thing. 
This file was not in my possession, it was in the possession 
of Al Test, and I asked him to show it to me. 
EXAMINATION BY MR. CLARK: 
Would you give your name and address? 
Yes. Jean C. Chognard. 


You are a patent attorney? A Yes. 


Hewlitt Packard Company, Palo Alto, California. 
How long have you been employed by them? 


Q 
A 
Q 
Q By whom are you employed? 
A 
Q 
A Since January, 1958. 

0 


Are you а member of the California Bar? A Yes. 
0 Since when? A I believe "59. 
` 
Q You understand that this deposition is being taken in 


Roanwell Corporation? A Yes. 


Q You are appearing in response to a subpoena? 


A That's right. 


Q The subpoena called for the production of certain docu- 


ments, and in response to that subpoena you have brought us 
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connection with a lawsuit brought by Plantronics, Inc. against 
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the prosecution file of the Larkin Patent application, 


Serial Number 158463 which resulted in the issuance of the 
Larkin Patent Number 3,184,118 << 3,184,556, excuse me. The 
numbers are faint on there. Тһе file also includes a 
considerable amount of correspondence. It is from this file 
that Mr. Janicke has removed certain papers which he 
considered to be privileged. I would like to take a minute | 
and review what is in this file. 1f T may. 

I am returning the application file brought by Mr. 
Chognard to him. I have no interest in any of the papers 
emaining in it. 
Q (By Mr. Clark) One of the patents in suit is the 
Larkin Patent Number 3,184,556, and I note from the file | 
history that it was filed by the firm of Allen and Chromy in | 
December, on December 11, 1961. In September of 1962 a 
paper was filed revoking their power of attorney and 
appointing you in their place, is that correct? | 
A If ic is in the file it must be correct, I have по | 
present recollection of that. | 
0 Ме11, һеге і5 а photographic copy of the Patent Office 
file history which has been marked Larkin Exhibit Number 9 
for identification. You can readily verify that. 
A Yes, I was appointed attorney in March of 1963. 
Q Do you know why Allen and Chromy's power of attorney 
wss revoked and you were substituted? 


A I remember that I believe a Mr. Harold Buttner, who is 


n 4 mmm 
ear tube. weren't such fuhee wall kanam за apanda ~ 


one of our Directors and who had an investment in Pacific 
Plantronics or Plantronics at the time, asked me to take a 
look at this application, which I did. And he asked me to 
take over and prosecute it. I'm not absolutely positive it 
was Harold Buttner but I think it was. 


Q Was this the first time you represented Mr. Larkin or 


Pacific Plantronics? A Yes. 

Q Do you remember when you were first contacted concerning 
this matter? ` A No, I don't. 

Q Did you have any contacts with anyone at Allen and 


Chromy concerning this matter? 


A I may have told them to send me the file but I don't 
recall any discussion with them. | 
0 And you don't know with whom you had the contact? 
A No, I don't remember. 


Q Who was your principal contact at Plantronics concerning 


this matter? à | 


А It was Keith Larkin, the inventor. i 
Q Did you have contact with any other people at 


Plantronics? 


A I recall writing at ome time to somebody else, I think, 


who took over Larkin's job when he left or I ceased having 


disc..ssions on the phone with hin. 


MR. JANICKE: Courtney Graham? 
THE WITNESS: Courtney Graham. 


What action dic you take once you were 


(By Mr. Clark) 


е А 


I suppose I read it, and І will have to look at the file 


retained to handle this application? 


because again I don't remember. 


Well, there was a Office Action on June ll, 1963 and 


6. December of 1963. 


710 


А 


from the record it looks as though I filed an amendment in 


Well, did you do anything as the result of the review 


of the application before that first action was received? 


Sometime during the prosecution I had a discussion 


with somebody who worked at Stanford 


whose name escapes me. 


Research Institute and 


12 | Q Would that be Mr. Dennis? A Possibly. 
E I will dig out a first name. 

р MR. JANICKE: Arnett. 

5 | q (Ву Mr. Clark) Arnett? A I don't know. 
16 0 Did you look into the question of whether the correct 
H inventor had been named in the application? 

| А No. 

19 Q Did the name of William Bowman ever come to your 

10 | attention? A Yes. 

21 | 0 As being one who was claiming to be the inventor? 

=" | А I am aware that there was а lawsuit between Mr. Bowman 


24 0 
міз 
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and I believe Pacific Plantronics. 


When did Mr. Bowman's name come to your attention? 


It must have been around that period. 


How did it come to your attention? Who called it to 


I | 00. Kov ДРАРЕ 
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your attention? 


A I believe that it was Keith Larkin. 


Q Did you have any discussion with Mr. Larkin at the out- 


set as to what he considered this inveurion to be? 
MR. JANICKE: I do not object to the question as 
to whether there was a discussion, but if there was such a 


discussion, I object to the witness revealing the contents. 


Q (By Mr. Clark) What did you understand the invention 


THE WITNESS: We had several discussions. | 
to be? | 


MR. JANICKE: No objection to that question, if the 


witness can recall. 


THE WITNESS: The device that Mr. Larkin was 


| 
interested in is the device that is described in the patent | 
5 | application. The invention, as I recall, that we finally | 
zeroed іп was the provision of the two tubes that come from | 
the little block containing the electronics. | 
MR. JANICKE: Are you referring to the capsule | 
tip -- 
THE WITNESS: Yes. 
MR. JANICKE: -- of the patent application? | 


THE WITNESS: Of the block containing the elec- 


tronics, yes. 


Q (By Mr. Clark) And the two tubes or what have come to 
be termed the voice tube, twenty-six and the ear tube, 


twenty-nine? A That's correct. 


&. db. d ui d ДРЕ. RENT din АМЕ 1 


1 | Q Mr. Chognard, referring to the Larkin file history, I 
4 note that ас the time you were appointed Larkin's counsel 
the claims pending in the case all referred to only one 


4 | acoustic tube which extended from the wearer's mouth to the 
) 


invention to encompass a headset with just a single acoustic 


5 | microphone. Do you know whether Larkin considered his 
| tube as a voice tube? A I have no idea. 

хо After you took over there was a Patent Office Action | 
| which is dated June 11, 1963. Do you recall what you did 
-| when you received the action? | 
НЈА I believe it is around that time that I consulted this | 
acoustical expert “rom Stanford Research Institute, whose 

name still escapes me. | 
"та Did you order copies of the cited references? | 
"| А Yes. | 
16 | Q Did you know of these references before then? | 
17 | А Now, this is going back ten years. I think a search 

| had been made and I may have known of some of them. I don't | 
recall. I think there were some patents in the file. І | 


couldn't tell you which ones. 


21 Q What did you do after you received the references? | 
x | A I wouldn't say I read them cover to cover, but I looked | 

| 
at them and there was one which showed a single tube that І | 
| 


recall, and I think it was Dreher, D-r-e-h-e-r. And there 


~ was a little funnel-shaped thing at the far end of the voice 


tube. 


| 
| 
| 
| 
| 


0 Excur ir» just а second. Here's a copy of Dreher. 


A That's the one. 


Q That iw Df her Patent Number 2,904,640. Did you send 


those reference в to Mr. Larkin? 


A I don't recall. I know that I saw him probably several 


— 
i 


| 
times. One instance I recall very well because he invited { | 


me to fly to Santa Cruz in his private plane, which I 


respectfully declined. We had met for lunch at the Palo 


Alto Airport. I also recall discussing with him the hiring 


of the Stanford Research Institute acoustical man. 


MR. CLARK: I ask that the Deher et al Patent 


Numb- “18,640 be marked for identification as Chognard 


Deposition Exhibit 1. 


(Whereupon, the document above- 
referred to, being Dreher Patent 


Number 2,904,640 was marked 


Chognard Deposition Exhibit — 


1 for identification.) 
MR. CLARK: And I ask that this Rackham, et al 
Patent Number 2,717,932 be marked for identification as 
Chognard Deposition Exhibit 2. i 


(Whereupon, the document above- 


referred to, being Rackham 
Patent Number 2,717,932 was 
marked Chognard Deposition 
Exhibit Number 2 for 
identification.) 


MR. CLARK: The third cited reference, which is 
Olney, O-l-n-e-y, et al, Number 2,485,404, was marked for 


identification yesterday as Larkin Exhibit Number 58. 


| 


| 


Q (By Mr. Clark) ‘The Olney, et al Patent shows an ear 


4 Yv- 
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muff headset with an acoustic voice tube, does it not? 


3 ГА It looks that way, yes. 

4 | 0 The acoustic tube із there shown as two separate 

passages for noise cancellation purposes, is it not? 

6| А I'd have to read it. It looks like there are two 
| different tubes, fifteen and sixteen, but I can't tell 

8 | whether they are for noise cancellation. | 

4 It is stated right іп the application. I сап probably 
lÚ | find it rather quickly. | 
li A’though he doesn't use the phrase, "noise cancellation" 


| 
it you will read the paragraph beginning at the bottom of 
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column five at line sixty-seven or sixty-eight, the function 


4" 
. 


of blocking out distant sounds is described there, is that 


+ 


15 | correct? | 
6 | A You mean the paragraph starting on line sixty-seven? 


17 | Q That's right. 


> 


It talks about the dipole microphone. I don't know 
| what the dipole microphone is. 

- Q Well, the noise cancellation feature is of secon ary 
l| | interest here. Let's pass it and go on. 

-- The Dreher Patent shows an ear mold headset with ап | 
23 | acoustic voice tube, does it not? 


4 | MR. JANICKE: Object to the question, to the form 


25 | of the question, as leading. 


26 | THE WITNESS: What did we call the tube, twenty-six | 


| 
| 
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and twenty-nine? 
MR. CLARK: I think we just called -- 
THE WITNESS: The voice tube and the ear tube? 


THE WITNESS: Well, it shows a voice tube of some 
kind, twenty-one. 
Q (By Mr. Clark) . And an earpiece that is intended to нє | 
within the ear? A I believe so, yes. | 
Q The voice tube communicates with a transducer, number 
sixteen, so that sound passing through the voice tube can 
impinge on the transducer? 
A Is this the question you are asking me? 
0 Is that not а correct statement of what the Dreher 


Patent shows? 


i 
1 
MR. CLARK: Yes. [ 
i 
! 
| 
| 
| 
| 


А I'd have to read it. I don't recall іс. It says the 
tube, twenty-one, is arranged to extend foıwardly and | | 
terminates adjacent the lips of the wearer, so one end of | | 
tube twenty-one is close to the lips and the other end -- tel 
say? the sounds are conducted both through the tube twenty- | 
опе from the lips of the wearer and also through the ear | 
canal to the internal passage eighteen of the plug-like body | 


ten where the ear and mouth .ransmitted signals or sounds 


are combined and impressed upon the sound-sensitive element 
of the transducer sixteen. | 


Q Referring you again to Olney, et al, Number 2,485,405, 


he shows tubes fifteen and sixteen extending from a 


11 


mouthpiece seventeen to cavities on the opposite sides of a 
diaphragm eleven. The description begins in column three 
about line sixty-five. Here is Olney, et al. The diaphragm 
eleven is hidden over here in Figure 10. The other parts 
that I mentioned сап be readily seen in Figure 1. 


MR. JANICKE: Is there a pending question? 


MR. CLARK: I thought there was. Would you review | 
the situation? 

(The record was read by the reporter.) 

MR. CLARK: Off the record. | 

(Discussion off the record.) 

MR. CLARK: We had a long, rather involved | 


question there before the interruption. 


THE WITNESS: І don't remember that it was a 
question. | 
Q (By Mr. Clark) Well, I was just about to add on the 
end was that a correct statement of what was in the patent? 
A I think so. You know, the patent speaks for itself 
and I haven't seen these things for something like ten years. 
Q That was Olney, et al we were epeaking about. 

A Whatever the patent says, I'm sure it shows it. 
Q Each of these patents, each meaning Olney, et al and 


Dreher, et al, shows a headset including an acoustic tube 


connected to a transducer and were both in the prior art at 


the time of the Larkin invention, is that correct? 


A Would you repeat the question, please? 


25 
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1 | (The question was read by the reporter.) 


› | MR. CLARK: Off the record. 
3 | (Discussion off the record.) 
4 | МЕ. "ANICKE: I think I would like to have any 


5 further elaboration by Mr. Clark on the record. Не seemed 


8 to me to be telling the witness what is shows, and if the 
| witness is going to base his testimony on Mr.Clark's | 
3 | recitations, I would like the record to show that. 

9 | MR. CLARK: We are just doing this primarily to 
10 | save time. I ап sure the witness could figure іс out for 


himself, but the Olney, et al disclosure із twelve columns 


and gets rather involved. 

Q (By Mr. Clark) The transducer is described as an 

i| electromagnetic element five. Well, wait a minute. "As 

15 | herein illustrated, the microphone unit two, preferably of 
the electromagnetic type, comprises an е! :tromagnetic 

17 | element six and the microphone capsule six of aluminum alloy 

8 | on which this element is mounted. This electromagnetic 

19 element includes a pair of spaced pole pieces seven." 

20 | A All right. Now, the question, as I remember it, is 


1 | did both Dreher and Olney show a transducer and a voice tube? 
! 


! 


218 That's ight. 
| 
23 А The answer to that question is yes, they both did. | 
| | 
241 9 what did you decide to do in connection with the Larkin | 


25 application after studying these references? 


26 A This, I believe, is when I hired ti.e consultant at SRI. 


 ——— 
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| 
| 
| 
| 
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Perhaps I should give you a little more background, if there 
is no objection. I had met Keith Larki« before all this, 

I think. I was then а member of an іпуе cment group and 

Keith Larkin at the time was interested in raising some money, 
presumably to start a company to sell his device. And Keith | 
was speaking in terms of a very light headset for pilots’ 

use. Не was interested in something that could easily fit 
with an ^xygen mask, and, as I recall, I wasn't interested 

in putting any money in it because there is a limited 

number cf pilots in the United Ste-es, and the entire 

emphasis was one of comfort for th^ user. It was only later, 
I think, that he realized or Pacific Plantronics realized 


that there was a substantíal market ín the telephone índustrv, 


And part of the emphasis, I guess, that was put on this 


device was really a matter of comfort. So I wasn't 
terribly impressed by ( "ас the time because it vas a 
rather bulky device. I do recall very well the Dreher 


reference because it was smaller than апу of the other two 


references, as I recall. 


Q To return to my question, what did you decide to do 


after studying those references? 

A We hired this expert and asked him whether there was 
some relationship between the acoustical phenomena in the 
š 


Larkin device -- could you read the beginning of that 


sentence? 


(The answer was read by the reporter.) 


И ЧЕ | 


THE WITNESS: -- that was different from anything 


that had been done before, and we couldn't pinpoint anything. 
I approached him from the standpoint of thorough ignorance 
of acoustics and I wanted to know whether there was a 
quarter-way phenomena or something that made a difference. 
And he didn't come up with anything. So we went back to 
what Keith Larkin had always talked about, which was the 
comfort from the point of view of the user. 

Q (By Mr. Clark) And how did you amend the claim to dis- 
tinguish over those references? 

A As I recall, the significance to me, the difference 
between Larkin and Dreher is that Dreher had a rather 

bulky plug that fits into the ear, something he calls an ear 
plug body, where, in the Larkin device the transducers 

are located іп a separate little box and there із а tube 


twenty-nine which goes from the little box to the ear of the 


wearer. And as I recall I amended the claims so that they 
recited two tubes. 

Q In the remarks accompanying chat amendment you state 
that "All the claims have been amended to define a headset in| 


which the transducers are held adjacent to the wearer's ear 


and in which two tubes are used, one from the microphone to 


the mouth and the other from the receiver to the ear. This 


arrangement is not shown by Dreher, who has only one tube, 


nor hy the other art cited by the Examiner." 


THE WITNESS: Off the record. 


tv 


(Discussic:. off the record.) 
MR. CLARK: Back on the record again. 
Q (By Mr. Clark) Did you discuss this inclusion of an 
ear tube in the claim with anyone at Plantronics? 
A I believe so, yes. 
0 With whom? 
A It may have been Keith Larkin, who at thac time may 
have left Plantronics. I'm пос sure. Or it may have been 
with Courtney Graham. 
0 What was discussed? 
A I have no recollection. 
Q Did they understand that all of the claims were so 


limited to the use of two tubes? 


A I have no idea what they understood. 

Q Did they agree to the amendment? 

A I don't remember. | 
о Thereafter, before receiving а reply from the Patent 


Office to that amendment, you filed a supplemental amendment 
on January 11, 1965. In that supplemental amendment claims | 
one to nine were cancel!ed and re-written as claims twelve 
to sixteen, and а ле“ -!' ш seventeen was added to cover a 
single acoustic tube in combination with a diaphragm of a 


mask. A Yes. 


Q Why was this supplemental amendment filed? 


A I have no recollection. I -- this is vague, but I 


recall Keith Larkin going back to his oxygen mask embodiment, 


l | your objection. 
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which he always emphasized because he was a pilot and was 


interested in this particular aspect of this device. And I 
think, although this is vague, this was added because he was 


interested in protecting the oxygen mask. 


Q Well, leaving asíde claim seventeen, why were claims -- 
the other claims rewritten? 


A I have no present recollection. I would nave to compare 


the language and make a guess as to why it was done. | 
Q Do you remember how it came about that you took the | 
| 
| 


application up for further action on your part at that 


particular time? A No, I don't. 
Q Thereafter you filed another supplemental amendment, 


just ten days later, in which you refer to a telephone call 

from the Examiner. A I did? | 

0 There it is, the supplemental supplemental amendment. 
Did the Examiner call ‘you? 


A I guess. I have no recollection. 


Q Did he indicate that the case would be allowed once the 


changes in that amendment of January 21 were made? 
A I have no recollection. | 
0 Was this the only discussion you had with the Examiner | 
concerning this application while it was pending? 

A To the extent that I recall, yes, that's correct. He 


may have objected to the alternative "ог". 


Q Let's see. Going back to the amendment you made to the 


claims in December, "63 to add the second tube, namely, the 


Number 22, and irquire whether it corresponds to the U. " r| 
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| ear tube, weren't such tubes well known as standard pieces 


2 prior to the time of Larkin's invention? 


3 MR. JANICKE: I would like to voir dire the witness 


4 on his background and qualifications in the heidset art, if 


5 your question pertains to standard or known by people skilled 
6 in the art. 
7 MR. CLARK: Well, let me word that a little 


3 | differently. 


910 (Ву Мг. Clark) Did you know that such tubes were well 


| 
| 
| 
| 
In | known as standard pieces prior to the time of the Larkin | 
11 invention? | 
12 | А Tubes -- my -- the knowledge of the art that I had was | 
13 | stethescopes I had seen in doctors' areas but I have no back- | 
14 | ground in headsets at all. | 
15 | 0 I hand you а reprint of an article entitled, "The Use 
| of Acoustical Tubes to Improve Microphone Performance" by 
т | М. С. Larkin and А. 5. Dennis, which has been marked for 
18 | identification as Larkin Exhibit Number 10. Have you seen 


19 that article before? 


20 | A I have no recollection. I recognize the píctures but ~ 
21 | they аге the same pictures that are in the file history | 
22 | folder. | 
| Q On page one, paragraph three -- would you let me see | 


22 | that? There is a statement there that an acoustical tube із 
25 | used to convey sound from the corner of the user's mouth to 


26 | the microphone. A standard earpiece is used to carry sound 


| 
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| MR. JANICKE: Off the record. 


- 
со 


from the receiver unit о the ear. 


Do you call eveı reading that before? 
A I don't recall, no. 
Q I understand from what you say that you don't recall 
ever being acvised that that earpiece was standard, either by 
Mr. Larkin or by anyone else? 


A Well, I don't know what you mean by ап earpiece. 


Q Well, the tube twenty-nine and the piece on the end of 
it which fits within the wearer's ear. 


A I may have seen this but I have no recollection of it; 


might have been the standard piece of the hearing aid art. 


I don't know. | 


(Discussion off the record.) | 
MR. CLARK: Would you state it? 
MR. JANICKE: Oh, all right. I have offered to | 
stipulate with Mr. Clark that the receiver tube and the ear 
tip were standard items in the hearing aid business at the 
time of the Larkin inv. ition and were commercially available | 
for some time prior to that. 
Do you so stipulate? 
MR. CLARK: I do so stipulate. 


Q (By Mr. Clark) I hand you a reproduction of an 


ER 
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advertisement entitled, "Plane-Aids", р-1-а-п-е hyphen, a-i- | 


d-s', new sun and fun glasses, carrying the пате of Plane-Aid$ 


Company, whích I believe was a predecessor in interest of 


| | 
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سم 
l Plantronics. This has been marked for identification as |‏ 


2 Larkin Exhibit Number 1. Did you ever see that before? 


| 
У | А No, never have. If I had I might have bought one. | 


4 0 I hand you а сору of a patent to Flygstad, et al, Number 


e 


-- what is the number of that? 
6 A 3,280,273. 
7 | MR. CLARK: I ask that that be marked for 


8 | identification as Chognard Exhibit Number 3. 


| (Whereupon, the document above- 

referred to, bein Flygstad, et 
| al Patent Nurber ‚280,273, was | 
| marked Chognard Deposition | 
il Exhibit Number 3 for | 
identification.) 


lj] Q (By Mr. Clark) Did you ever see the Flygstad Patent | 

14 | before? А I don't believe so. 

18:10 І hand you two reproductions of advertis ts by | 

Ih | Telex, which has been marked as Larkin Exhibits Number 7 and | 
| 


17 | 8, and inquire whether you ever saw them before? 


19 | really looks familiar. №, I don't believe I have ever seen | 
» | these, either one. 

94 P Q I hand you another publication entítled, "Lightweight 
‘22 | Headset and Boom Microphone, ARINC Characteristic Number 


23 |535" issued March 25, 1957 and I inquire whether you have ever | 


24 seen chat before? I call your attention particularly to the 


25 | drawing on page eight. 


26 | A No, I haven't seen that before. 
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š 8 | A I don't believe I have, although the face on them | 


Q Were you aware of any other publication showing an 


ear tube in a headset prior to the issuance of the Larkin 
Patent? | 
A I have a very vague recollection that a search was made 
by Allen and Chromy and there were some references of some 
art in the file. Тһе one I do recall distinctly is Dreher, 
because I thought this was the most pertinent art of the 


things I had seen at the time. 


Q Did Larkin or anyone else at Plantronics ever indicate 


to you that they knew of such a publication showing an ear 
tube in a headset? 

A No, not prior to their filing this. 

Q I note that -- referring to Larkin's Exhibit Number 10, 
being the Larkin and Dennis article, page one of the article 
states: "The outstanding feature of the unit is its use of 


an acoustical tube to transmit sound from the corner of the 


user's mouth to the microphone." And paragraph three оп 
page two states that the central feature of the headset is 
the acoustical tube. A That's correct. | 
Q Did Larkin ever tell you that the outstanding and 
central feature of his headset was the acoustical voice tube 
and that the ear tube was simply a standard piece? 

A Not that I recall, no. We had some discussions about 


the tube because apparently they obtained better results 


with some material. Іс depended. There seemed со be some 


magic around it, the way he talked. | 


ee sss 
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MR. JANICKE: If I may ask a question at this 


point, I would like to know were those discussions after 
the filing of the application when you were retained -- 

THE WITNESS: Yes. 

MR. JANICKE: Or before? 

THE WITNESS: It was after the filing. 

MR. JANICKE: Thank you. 

THE WITNESS: And this is one of the reasons I 
hired this expert, to see whether he could put his hands on 
some phenomenon. 

MR. CLARK: Off the record. 

(Discussion off the record.) 

Q (By Mr. Clark) Turning to the cited Dreher, et al 
Patent Number 2,904,640, doesn't the patent actually have 
two tubes, one the acoustic voice tube twenty-one and the 
other the tube eleven going into the ear? 

A Well, the aperture eleven is called a canal extension. 
From the poínt of view of sound waves it certainly is an 
aperture through which the sound waves travel, but from the 
point of view of the comfort of the wearer, which is the 
thing Keith was always going back to -- from the outside it 
doesn't look like a tube. It's a fat, plug-like body. 

Q Column two, line fifty-four of the Dreher, et al Patent 
refers to that part at "pipe-like extension." Isn't that 


the same as a tube? 


| А Where do you see the "pipe-like extension"? 


ease E 
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‚| Q On page four -- column two, excuse me. 


Column two? 


' 
> 


Q Line fifty-four. 


A ‘Well, this is the pipe-like extension that is part of 


the body here. 


Q That's right. Isn't a pipe-like extension the same | 


thing as a tube? 


MR. JANICKE: To a persor skilled in the art, is 


C ж 


| that question addressed, or is іс addressed to Мг. Chognard? | 
MR. CLARK: It's addressed to Mr. Chognard. 
| MR. JANICKE: All right. 


THE WITNESS: The extension that is pipe-like looks| 


| a little bit like a tube, yes. The difference between 
| Dreher and Larkin that struck ше at the time was that in | 
Dreher you have to have something that fits into the ear and | 
is designed to fit snugly and, therefore, is probably a 
| custom made piece of equipment, whereas in the Larkin device 
| it is just а piece of spaghetti. 
Q What language is there in the claim of Larkin which 
distinguishes it from the Dreher, et al Patent? 
| А The emphasis is on the second acoustical tube. The 
| hearing aid transducer sixteen -- Dreher is what? I can't | 
remember. | 
| MR. JANICKE: I believe he has only a single trans-| 
ducer which he identifies as this button-type member, Figure | 


2 of Dreher. 
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THE WITNESS: Yes, whereas in Larkin there are 
two transducers, one in the microphone and one in the 
receiver and with a tube going to each of the transducers. 

(Discussion off the record. ) 

MR. CLARK: I have a letter dated March 2, 1967 
from Mr. C. P. Graham, President of Pacific Plantronics, Inc.| 
to Mr. Schiavoni, spelled S-c-h-1-a-v-o-n-1, who is with 
AT&I in New York City, and I would ask that you mark it for 


identification as Chognard Exhibit 4. 


(Whereupon, the document above- 
referred to, being a three-page 
letter dated March 2, 1967, vas 
marked Chognard Deposition 
Exhibit Number 4 for 
identification.) 

MR. JANICKE- Let's go off the record. 

(Discussion off the record.) 

MR. CLARK: Mr. Janicke and I have agreed to stipu- 
late that this exhibit ís to be used only to the extent that 
is necessary in this particular litigation. This exhibit is 
a little bit peculiar in that page three is dated February 


28th, 1967, whereas the other two pages are dated March 2nd 


but -- 
THE WITNESS: Standard office procedure. 
(By Mr. Clark) Have you ever seen that letter before? 
| А I don't believe so. 


MR. CLARK: I note that page three of the letter 


refers to a Bell System or Bell Telephone Laboratory Model 


24 


D headset which later became known as Model 61 ~ &1А and 


indicates that it is essentially the same conce, s in 


1962 Plantronics headset Model MS 51. | 


I have here a four-page brochure issued by Roanwell 
| Corporation entitled, "Miniature Operators Headsets" and I 


ask that you mark it for identification as Chognard Exhibit 5, 
(Whereupon, the document above- 
referred to, being a brochure 

| entitled "Miniature Operators 

| Headsets" was marked Chogmard 
Deposition Exhibit Number 5 for 
identification.) 


MR. CLARK: i have here another advertisement of 


| Roanwell Corporation entitiea, "The New Lightweight R-61A 


Telephone Operators Headset" and I ask that you mark it for | 


identification as Chognard Exhibit Number 6. 


(Whereupon, the document above- | 
referred to, being a single-page | 
| documenc entitled "The New | 
| Lightweight R-61A Telephone 

Operators Headset" was marked | 
Chognard Deposition Exhibit Numbef 


| t 
| 


6 for identification.) 

| 9 (By Mr. Clark) I hand you a document of several pages 

| entitled, "The Evolution of the KS 19796 Headset" which has 
been marked for identification as Larkin hibit Number 19, 

| and I call your attention part’ larly to pages nine and ten | 

` | and the two following photographs, three following photo- 


graphs, excuse me, which these two pages describe and the 


three photographs show the MS 51 molded earpiece self- 


| supporting headset. Both the Roanwell 61 headset and the 
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Plantronics MS 51 are headsets involving the use of a plug 


which fits within the ear of the wearer, are they not? 
А The К 61 is and the MS 51 -- 
Q Тпове photographs are rather poor. You may have to go 
by the description. 
A Both of them are molded earpieces, yes. 
Q Returning to page three of Mr. Graham's letter to Mr, 
Schiavoni, note the two-line paragraph which begins with an 
asterisk and says, “Substantially the same concept as evalu- 
ated by PPI in 1962, see attachment IV, MS 21 ear mold 
constitutes tube to ear connection." 

If that statement of Mr. Graham is true, then both the 
R61 and the MS 51 have a voice tube and an ear tube, do they 
not? 
A It depends on what he means by the word "constitutes" 


| here. Accustically that is probably correct. 


Q Isn't the same true cf the headset in the Dreher Patent? 
A Yes. 

Q I note further that on page three of his letter Mr. 
Graham states that: “We are of the opinion, based upon 


extensive discussion with our patent counsel, that the 
features of the Model D headset fall under the inventive con- 
cepts of Larkin Patent 3,184,556." If this is the case, the 


Model D headset must have a voice tube and an ear tube, isn't 


that correct? 


A Off the record. Does this patent include the 556? 
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0 .es Somewhere floating around here. 

^ And what is the Model D headset? 

Q Apparently it was a designation used by Bell Labs for 
the early models of what eventually became . гыт as the R-61 
and chey had another prefix for it, BTL-61 or МЕ-61, I be- 
lieve they called it, WE meaning Western Electric. 

A I don't know. The letter speaks for itself, for what 
іс is worth. I wasn't the patent counsel with whom they 

had this particular discussion, as I recall. 

Q That was going to be my next question. You anticipated 
it. 

MR. JANICKE: Or mine. 

THE WITNESS: To get the chronology right, I 
prosecuted the patent we are talking about and there was 
some further work to be done and I handed the files and 
the problems to Al Smith, so from that time on he did some 
work for Plantronics and I did not. 

Q (By Mr. Clark) Do you know who was che patent counsel 
he referred to in that letter? 

A I have no idea. I think that we consulted with people 
in New York and people in San Francisco and -- I don't know. 

MR. CLARK: I have here a letter dated February 
20, 1967 and eight pages from Mr. Graham to Mr. Davies, 
D-a-v-i-e-s, who is otherwise unidentified in this letter, 
and I ask that this be marked for identification as Chognard 


Exhibit Number 7. 


ee 
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(Whereupon, the document above- 


referre^ to, being a 


letter dated 


February 20, 1967, consisting of 
eight pages, was marked Chognard 
Deposition Exhibit Number 7 for 


identification. ) 


| MR. CLARK: Mr. Janicke and I have stipulated that 


Fxhibit 7 is to be used only for the purposes of the 
present litipacion. 
n (By Mr. Clark) I call your attention to page four -- 


excuse me, page five, Section IV, subparagraph number one -- 
2 E > t 


no, excuse me, subparagraph number two which states as one 


' 


possible future alternative: ‘or 
production of the MS 51/T-56 
а” mpanying photographs 1-2 and ^ E, (ear mold 


witn idle gain reduction amn ifi: ,, covered by 


‚ the refinemant and 


, see attachment III with 


mounted unit 


Patent 


3,184,556." Age on page seven, Section VII, the paragraph 


which I just rea. Erom, Section IV 1s repeated as a paragraph 


numbered 2. Would іс appear from that letter th 


at those 


paragraphs require that the ear molded headset in question 


have a voice tube and an ear tube? 


A I should think so, unless it is covered by 
| Q Claim -- 
| 
ГА Г have no knowledge of any of this. I сап' 


when I discontinued working for Plantronics but 
| fairly close after the allowance of the 3,134 55 


| of anything that happened in 1967. 


Claim six. 


t remember 


ic was 


| it must have been sometime in 1965, and I have no knowledge | 


2,904,640 


в the end of th al extension 11 of the body. The body of the amplifier А bv wav of the switch terminals 29 and | 


28 


lh aean nn ج‎ 
-------- а 


| 0 Did you ever discuss with Mr. Larkin or anyone else 
2 | at Planrronics the question cf filing foreign applications 
| 


correspending to Larkin Patent Number 3,184,556? 


si Q Do you recall when that was first discussed? 
6| А It might have been after I appeared on the scene, 80 
sometime in 1963 


&1 € Do you re.a.. what countries were discussed? 


9 А Yes. I believe Canada was discussed. 


Q Any other countries? 


~ A Yes. | s 


11 A He was having some negotiations at the time with some- 


12 | body in England and I think he may have, or something may 

13 have been filed іп England. I don't know. 

14 0 Do you recall why it was discussed? 

|| А No, not particularly. 

16 0 Did vou at that time advise Plantronics that one must 


17 file within one year, one must file abroad within one year 


is | of the U. S. filing date in order to have the benefit of the | 
19 U. S. filing date under existing international convention? | 


| MR. JANICKE: I am going to object to the question 


22 by the attorney to the client, although I certainly agree it 
23 is true that if you want the convention priority you must 
23 file within a year. 


25 MR. CLARK: I may repeat that question again a 


little lecer. For the moment I will pass it, in view of 


2] | as calling for the legal advice that may have been rendered | Ë 


2,904,640 | / 
4 


of the amplifier A bv wav of the «witch terminale 20 and 


3 
the end of th 1] extension 11 of the body. The body 


t 


|. 29 
your objection. 
MR. JANICKE: Well, is there с dispute as to 
whether that is privileged, his advice to the client? 
MR. CLARK: If it concerns an attempt, what I 


might term a conspíracy for lack of any better term, to 


[UG a aen 
| 
| 
| 


secure a patent in a foreign country, which patent was known | 
by either the attorney or Plantronics to be invalid, then 
that destroys the privilege. 

MR. JANICKE: I agree and I have no objection to 


preliminary questions on whether that is the case, and if 


that appears to Бе the case by this witness' testimony I will 
have no objection to even his saying what his advice was, but 


I think you first must show those foundation facts, and 


attempt to knowingly obtain an invalid patent in a foreign 


country. | 


Q (Bv Mr. Clark) Did you yourself investigate to see | 


whether any statutory bar existed which would prevent the 
filing of valid patent applications in foreign countries? 


A Off the record. I'm giving you a chance to object, but 


do I answer? 
MR. JANICKE: have no objection. 
THE WITNESS: No objection? Yes. | 
Q (By Mr. Clark) Did you find any such statutory bar? | 
А As I recall, уез. 
Q I hand you a copy of British Patent Number 1,009,818, 


which has been marked for identification as Larkin Exhibit 


D a Е ни rer 


2,904,640 


Number 22, and inquire whether it corresponds to the U. S. 
Larkin Patent Number 3,184,556? 
| MR. JANICKE: I will stipulate that it does. 
Q (By Mr. Clark) І note that it was filed in Great 
Britain on August 25, 1964.. When you found the existence 
of the statutory bars that you just mentioned, were the 
statutory bars in effect as of August 25, 1964? 

MR. JANICKE: In England? 

MR. CLARK: In England? 

MR. JANICKE: I have no objection, if he knows. 

THE WITNESS: That I don't remember. I can tell 
you what I do remember but that I don't remember. 
0 (Ву Mr. Clark) What do you remember about filing? 
A I didn't file any. I did not. Keith Larkin -- you know 
this is ten years later. 

MR. CLARK: Yes. 

THE WITNESS: It is to the best of my recollection. 
Keith Larkin negotiated with some distributor or representa- 
tive in England. I think Keith went to England at the time. 
And I believe that distributor or representative thought it 
was advisable to file a patent application. 
0 (By Mr. Clark) Did you handle any correspondence, that 
is, did you transmit a copy of the U. S. application? 
A Кос that I recall. I'm pretty sure I didn't, but the 
passage of time -- 


0 Did you ask Mr. Larkin or anyone else at Plantronics as 


ша на ва ва са ша сы аш s s на ыш мае ма ош => p 


to whether there had been any sales in England? 
A I don't remember. The subject matter or something 


similar to that was discussed at one time but I don't 


remember asking specifically that question, whether there had 


been any sales in England. 


Q Did you inquire as to what publícations naving inter- 


national distribution there may have been made concerning the 


headsets? EY Yes. 

n Did you find any such publications? 

A I believe I did, yes. 

Q Can you identify the publications? 

A I believe they were magazine advertisements. No, I 
could not identify the publication. 

Q Did you ask whether any Plantronics brochures or sales 
literature had been sent to England? 

A Probably. don't recall specifically thar question, 
but probably. 

Q Did you check to see whether there had been any public 


uses in England by United Air Line pilots or other pilots who | 
fly there? 
A So, I did not. I didn't handle the filing in England. 
I recall giving him some advice on the subject but I did not 
zake a -- I didn't handle the filing. 

MR. CLARK: I have here a copy of French Patent 
Number 1,397,803, issued to Airmed, A-i-r-m-e-d, Limited, 


and I ask that it be marked for identification as Chognard 


MR ыа RES as 


ЕЛТТЕГЕСЕТ ЗЕЕ FATE TS ҰО IFFT eee TEM 


tv 


Exhibit Number 8. 


(Whereupon, the document above- 
referred to, being a four-page 
document entitled "Brevet 
D'invention, was marked Chognard 
Deposition Exhibit Number 8 for 
Identification.) 


MR. CLARK: I have here a letter dated December 3, 
1965 addressed to Mr. J. C. Chognard from $. С. Spragens, 
Director of Marketing, and I ask that it be marked for | 


identification as Chognerd Exhibit 9. | 


(Whereupon, tiie document above- | 
referred to, being a single-page | 
letter dated December 3, 1965, 
was marked Chognard Deposition 
Exhibit Number 9 for 
identification. ) 


Q (By Mr. Clark) That letter mentions a French patent | 


which is not identified in the letter by number but I ask you | 
| 
whether the French patent referred to is, in fact, the Airmed | 


| 
| 


Patent Number 1,397,803? 


A I have no recollection of it. 

0 ОҒ the letter? 

A Of the letter or of the patent. It is very hard to read, 
Q I can read ít. I have spent sufficient time over it so | 


that I can. If you would like me to read it to you, I will. 
A Looks like a potential iilringement problem on the part | 


of Plantronics, or am I wrong? 


Q Do you want me to read the whole or particular parts of 


it or -- maybe I should read the whole letter, because the 


TInited Statac Patent (3 се 2,717,932 


en 


——— M M——] 


33 
7 
copy is so poor. 


"Dear Mr. Chognard: As per our recent telephone con- 


versation, I am enclosing the following information for your 
perusal relative to the Airmed Limited Patent that was filed 


in France -- dme 5, 1964: 


| "Rv ME. B. C. Bentley's letter 12 November, 1965 


suggesting that Dr. Brent of Stevens, Langner, Parry and 
Rollinson be allowed to represent us. 
"2. One copy of the French Patent. 
| 73. Опе copy of our Patent. 
| "4. Two additional patents filed on ‘acoustic-type' 


devices, which may be of interest. 


"5. Copies of early clippings describing our product. 
"6. Early photos of our product. Note: Please retain 
| the photos and return them to me when vou are finished with 
| them, аз I wish to return them to our historical file for 


future reference. 
"I am sending Mr. S, C. Bentley a copy of this: letter, 
and advising him that he will hear from us, since you have 


had an opportunity to review the sítuation and advise 


Plantronics as to future action. Because of the sensitive 
nature of the situation, I trust that you will expedite what- | 
ever suggestions you may have. Thank you for your attention 
to this matter." 

MR. JANICKE: I would like to ask preliminarily, 


Mr. Chognard, you are fluent in reading French, are you not? 
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2.717.932 


THE WITNESS Yes. I don't recall the circum- 
stances. I don't even recall seeing this patent before. 
Now, it may have been sent to me because I read French and I 
may have turned it over to Al Smith at the time. It is very 
difficult to determine whether a French patent is an іп- 
fringement or not, tecause claims don't mean anything. I 
just don't recall. 


Q (By Mr. Clark) The French Patent states that it is 


based оп а Eritish application filed June 7, 1973. Іс appears 


to me that the question involved is rather whether the 
Plantronics British Patent Number 1,009,818, which was filed 
August 12th, 1964, might possibly be invalidated by the 
earlier British application filed June 7, 1963 for Airmed. 

A That could be. I have no recollection. I don't 
remember making any kind of a study. I could check whether 
I had ever sent a bill in 1965 to Plantronics, but I really 
doubt it. December, "65. І could check my records very 
easily. I don't think I was doing any work for them at the 


time. 


0 I believe you stated that you were aware of Mr. Bowman's | 


suit against Plantronics? A Yes. 

Q Were vou ever contacted in relation to that suit? 
A Yes. 

Q By whom? 

A I should say I have been -- I was contacted in relation 


to, not the suit, but perhaps the controversy before it 


2.717.933 


became a lawsuit. I don't remember what dates were involved. 


I discussed this with Keith Larkin. Keith had written some 
sort of a letter to Bowman, who had done some work, machining 
something or putting -- helping, making the first model of 
this device or a similar device, and the one thing I remember 
distinctly is that Feith had committed to pay Bowman some 
money and had made an amendment to some paragraph in his own 
handwriting, which made it an unending commitment, for which 
I thoroughly chewed him out. And I probably discussed with 
Larkin ways of conceivably settling this thing. But it may 
have been before he was -- I don't -- the dates are very 
vague in my mind. He was living in Santa Cruz, was he not? 
The suit was filed in Santa Cruz, wasn't it? 

MR. JANICKE: It was eventually moved to Santa 
Cruz County for trial. t was Bowman versus Plantronics. 
0 (By Mr. Clark) Іп Bowman's deposition -- excuse me, іп 
Mr. Larkin's deposition before trial in the Bowman litigation 
he was asked, beginning on page seventeen, line twenty-two: 
"Is the acoustical speaking tube, insofar as it is in use in 
connection with the MS-50 one of the matters on which you 
have been allowed a patent?" His answer, beginning on line 


twenty-five: "Хо." Now, there we are getting into a 
y £ £ 


. technical area when we get to the Item B here, referring to 


the patent searches. The acoustical tube is in the public 


domain and has been since seventeen years after 1878, a tube 


to conduct the voice to a microphone. The acoustical tube 


un 


headset had been in general use for some time before 
Plantronics ever was formed. Our patent relates to the cap- 
sule-type headset to begin with. The capsule headset can be 
snapped into a pair of eyeglass frames. Did you want me to 
go through the entire thing?" 

Did Mr. Larkin ever mention that 1878 date to you? 
A Never. 
Q I hand you . copy of British Patent Number 191 of 1878, 
which has been marked as Larkin Exhibit 18, and ask if you 
ever saw it? 
A No, and I probably would have read іс. No, I never saw 
this. 

MR. JANICKE: This question of the British patent 
has come up in several depositions this week and I have said 
nothing about it cill now, but I think I ought to make a 
statement on the record concerning it and concerning Mr. 
Larkin's testimony. Now, this patent was sent by vou, Mr. 
Clark, to Plantronics before his testimony, before Mr. Larkin' 


testimony in the case and, therefore, that would seem to be 


| a likely place where he might have learned about it. It was 


brought to the attention of Plantronics by you before he 


testified. 
MR. CLARK: That's right. 
MR. JANICKE: All right. 
Q (By Mr. Clark) For what period of time did you repre- 


sent Plantronics? 


I” 
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A The only matter where I represented Plantronics was the 


prosecution of Larkin Patent 3,184,556. I was friendly with 
Harold Buttner. Harold Buttner is one of the Directors and 

he is also -- perhaps was at the time, but he is alsc a | 
Director of the Value Line Development Fund. I believe Value 
Line put some money in Plantronics. I knew socially Frank | 


Smith, and we were coinvestors in some venture capital deals, | 


I was, with Frank Smith. And once in a while perhaps I would 
be asked a question, perhaps by Buttner or Buttner would ask 
somebody of Plantronics to call me and ask me something, but 
the only time I really represented them in any matter it all 
was in connection with this расеп:. 
Q Did you have any responsibility for reviewing or 
approving Plantronics publications? 
A No never. 

MR. CLARK: That'r all. | 


МЕ. JANICKE: I have no questions. 


Subscribed and sworn to before me this 


day of , 29/3, | 


Notary Public in and tor the County of 


, State of California. 


i Tnited Srates Paten: (ОДА са 3,280,273 


STATE OF CALIFORNIA 


) 


) 88. 
COUNTY OF SANTA CLARA ) 


| 

| 
I do hereby certify that before the taking of the foregoirig 

| 

| 

| 


deposition, the above named deponent was duly sworn by me 

4 | according to law to testify the truth, the whole tiuth and 

5 | nothing but the truth in the above-entitled matter; that the 

6 | foregoing is a full, true and correct transcript of the рго- 

7 | ceeding had at the taking of said deposition, | 

5 | IN WITNESS WHEREOF, I have hereunto set my hand and affixed 

ы official seal. | 

0 Dace: __ VICTOR C. OSTERMAN | 

п | | 

12 | 
| " | The signing of the deposition by the deponent was waived 

14 


| by stipulation at the time of 


| the taking of the deposition. | 


The deponent personally appeared before me on the day 
| 

|ОЕ , 19 >, and was given an opportunity to 
| 

| read the deposition. Thereafter, and upon the same date, the 


deposition was signed by the deponent. 


2i | Upon completion of the transcrípt of the deposition, the 


-2 | deponent was notified that it was ready for signature, but the | 


- | deposition was not signed by the deponent for the following | 


reason; 


F DEPOSITION 


| я EXHIBITS 
Exhibit No. Page in Depos. JEAN C. CHOGNARD 
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Fig. 2 is a side elevational view of the ear piug or body 
portion of the present microphone speaker device look- 


2,904,640 ing toward the outer side thereof 
COMBINATION EAR-MOUNTED MICROPHONE Fig. 3 is an end elevational view of the car plug body 
AND RECEIVER INSTRUMENT 5 Fig. 4 is an enlarged fragmentary vertical sectional 


vieiw taken through the ear plug body and illustrating the 


John J. Dreber, Worthington, and Lewis J Schwartzkopf, 
relative location of the sound-to-electrical impulse trans 


Columbus, Ohio, assignors to The Ohio State Univer- 
sity Research Foundation, Columbus, Obio, a corpora- ducer; 


tion of Ohio Fig. 5 is a small scale perspective view ilustraung the 

š RG 10 present microphone-speaker device as worn in the hu- 
Application July 30, 1957, Serial No. 675,078 ама ем; 

4 Claims. (Cl. 179—156) Fig. 6 is a diagram of the electrical circuit of :he 


sound-to-clectrical impulse transducer and associated am- 
plifier and switching mechanism. 


The present invention relates to audible signal trans- 16 The present invention proceeds on the р ciple 
mitting and receiving apparatus and more particularly to using a single, standard type of sound-to-electrica 
a combined microphone and speaker device for use by pulse transducer, both in the capacity of a microphone 
aircraft personnel, radio operators, telephone operators and as a receiver or speaker device Furthermore 
or other persons using communication systems. present nvention contemplates the use of such a trans 
In the past, pilots, radio operators and other aircraft 20 ducer ia combination with a molded plug иле body 
and ground personnel, have commonty used separate car- adapted to be snugiy fit ed directly to the outer region 
phone-type receiver or speaker devices and Ир. throat, the human car and form transmit с 
or hand-held microphones to respectively re ive and nals both to and from th 2 Recent ctperimen 
transmit voice signals In some instances the earphones have shown that voice signals may be tramımıticd м i 
and microphone are built into, of mounted in aviators’ 29 efficiency through the human ear canal and/or through 
helmets or oxygen masks, ог may be simply worn over the bone or tissue structure of the жи! and car. How- 
the head and held in the hand where desirable. With ever, in surroundings of relatively high amorent noise 
the advent of high altitude flight, the hand-held micro- ind/or vibrations, such as in aircraft operation, it has 
phone has been substantially rep iced by the throat-type been found that ambient noises and vibrations may 2150 
microphone or by a lip-t;pe microphone built into the 30 be tra. “mitted through the skull and ear, (hus making 
usual oxygen mask. However, considerable difficulty is it difficult to attain a desired high signal-to-noise 72002 
sull encountered with the so-called built-in types of which is necessary to transmit а ciear and intelligrbie 
earphones and microphones and the same are relatively voice signal 
costly and in some cascs uncomfortable and unsanitary We have found that it is possible to obtain à Jesired 
from the standpoint of the wearer. 3$ signal-to-noise ratı wing an 
Also. it has heretofore been proposed to employ the acoustic coup ed <<; 
usual type of electromagnetic-viorating diaphragm-type such combined signals being conducted to the soum 
of carphone or receiver device 25 both a receiver and as electrical impulse transducer through suitable m« 
a microphone, but due to the relatively high noise evel passages where such como ned signals are translated into 


encountered in aircraft operation, previous attempts along 40 electrical impulses, amplified. and broadcast through con- 
this line have proved unsuccessful іп attaining 3 desired ventonal radio appa. itus. 


signal-to-noise гапо necessary to transmit a clear, un- Referring now more particularly to the drawing, 
garbled and intelligible sıenal wherein is illustrated a sincie preferred form of the pres- 


the 7rimary object of the present inven- ent invention, the numeral 10 designates generally 2 plug 
tion is to provide a structurally simple lightwe:ght com- ike body which is preferably molded or otherwise formed 
bination microphone and speaker device adapted to be «б from a suitable synthetic resin, and shaped to snugly 


ounted in and upon the human езг and operabie se- and directly fit into regions of the human 


ectively as a microphone or speaker in trans- ear. The car plug body 10 may, if desired. бе custom 
mitung voice signals to and trom the ear ot a wearer molded to fit the ear of the individual wearer. ог may, 

Another object of this invention 15 to provide a com- where desirable. be formed in generally standard size 
bined ear-mounted microphone-speaker which is charac- 50 and shapes after the manner of the usual plug or 
terized by its ability to transmit comparatively clear, un- moid employed іп connection with the ordinary hearing 
garbied and intelligible voice signals and which attains, ма device. In the usual manner, the ear рім body in- 
when operating 25 а microphone, a desirably high signal- cludes а uierally projecting pipe like erienvon 11 
to-noisc o without resort to the use of cumbersome adapted to extend a Jistance within the car van 
and uncomfortable ear pads or other noise shielding 55 convoluted upper and forward retaining finger 12 wh 
equipment. is adapted to fit beneath the outer issue flap of 

It is a further object of the present invention to pro- human ear to hold the plug or moid body 10 in subs 
vide a device of this character which may be constructed tially snug, flush-fitting relation to the exterior port 
from comparatively inexpensive ghtweight and readily si the ear. The body 10 further includes a flat outer side 
available component parts, and one which may be easily 60 portion 13 which :s formed with a cylindrical socket 14 
fitted to and supported by the human ear and worn and У frictionally and removably receive the tubular stem 
operated іг greater comiort than has heretofore been -tion 15 of the usual buiton-like hearing aid transducer 
possible with the use of conventional types of earphones, 16. In order to frictionally retain the transducer 16 with- 
headsets and microphones. n the socket 14 of the ear ping body 10, the latter is 

For a further and more complete understanding ot 99 formed with an annular radially inwardly extending nb 
the present invention and the varıdus additional objects 17 which resiliently and frictionally engages the tubular 
and advantages thereof, reference is made to the follow- stem portion 15 of the transducer 16 to hold the latter 
ing descripuon and the accompanying drawing, wherein: within the socket 14 against accidental withdrawal 

Fig. 1 is a perspective view, partially іп vertical sec- Communicating with the transducer-receiving socket 14 
tion, of a preferred form of microphone-speaker device 10 is аа internal passage 18 which extends transversely 
formed in accordance with the present invennon, through Ше body 10 and iermunaies ın an Opening 19 < 
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the end of the canal extension 11 of the body. The body 
10 is also formed at its forward end with a relatively 
small diametered socket 20 communicating with the pas- 
sage 18, and in which is press-fitted the inner end of a геја- 
tively small diametered hollow tube 21. The tube 21, as 
shown in Fig. 5, is arranged to extend forwardly and 
laterally inwardly of the plug body 10 so as to partially 
encircle one side of the face of the wearer, and terminatcs 
substantially closciy adjacent the lips of the wearcr in an 
opening 22. Advantageously, the outer open end 22 of 
the tube 21 тау be provided with a relatively small hemi- 
spherical cup-like body 23 which opens toward the mouth 
of the wearer so as to effectively focus voice signals 
emitted from the mouth and channel the same back- 
wardly through the tube 21. If desired, particularly when 
the present device is used in aircraft operations, the open 
end of the cup-like body 23 may be ciosed by a pro- 
tective film of polyethylene resin or the !ike so as to 
minimize undesired wind or other ambient noises. 
Thus, it will be seen that when the presen’ microphone- 
speaker device is uscd in the capacity of a microphone, 
voice signa!s, or sounds are conducted both through the 
tube 21 from the lips of the wearer and also through the 
car canal to the internal passage 18 of the plug-like body 
10 where the ear and mouth transmitted signals or sounds 
are combired and impressed upon the sound-sensitive 
element of the transducer 16. It is also thought that at 
least a part of the voice signals emitted by the wearer may 
be conducted through the bone structure of the skull and 
thence possibly through the tissue of the ear to the plug- 
like body 10, and thence to the sound-responsive element 
of the transducer. It has been found through experi- 
mentation that the signal-to-noise ratio encountered in 
ordinary aircraft operations is such that ear-transmitted 
signals alone, without a coupled mouth-transmitted signal 
results, in some cascs, іп a garbled unintelligible trans- 
mission. This is believed due to the transmission of ex- 
ternal noises and vibrations through the body of the 
wearer and to the plug-like body 10 and thence to the 
transducer. However, by combining both mouth and ear 
transmitted signals, the signal-to-noise ratio is increased 
to a degree where the resultant broadcast is entirely clear, 
ungarbled and intelligible. 

Fig. 6 of the drawing illustrates diagrammatically the 
operating circuit for the present combination microphone- 
speaker device. The sound-to-electrical impulse trans- 
ducer 16 is provided in the usual manner with a pair of 
lead wires 24 which extend remotely from the button-like 
transducer and which are electrically connected respcc- 
tively with the center poles or terminals 25 of a Jouble 
pole, double throw switch S. It will be understood that 
the switch 5 may take any suitable standard form and may 
be located in a convenient, readily accessible position to 
be operated by the hand. or foot. The switch may, if 
desired, be spring pressed to a position to electrically 
connect the transducer 16 to the output side of the asso- 
ciated amplifier A, in order that the wearer пілу normally 
listen to or receive incoming signals, and may be manually 
switched to an opposite position connecting the transducer 
16 to the input side of the associated amplifier A. in order 
that signa's may be broadcast or transmitted by the wearer. 
Toward this end, the switch S includes a first set of scc- 
ond. : у terminals 26 which are connected by the leads 27 
to tne input terminals 28 of the amplifier A. The switch 
S further includes a second set of tertninals 29 which are 
electrically connected by the leads 30 to the output ter- 
minals 31 of the amplifier A. It will here be understood 
that the circuit diagram of Fig. 6 does not include in 
its showing the usual radio receiver and transmitter com- 
ponents, other than the common amplifier A which may 
be selectively connected either to an associated receiver 
or transmitter circuit in a manner well known in the art. 

Thus, in the operation of the present microphone- 
speaker device, the switch 5 may be moved selectively to 
& position connecting the transducer 16 with the output 
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of the amplifier А by way of the switch terminals 29 and 
leads 30 in order that the wearer may listen to incoming 
radio signals or broadcasts. Mercly by manipulating the 
switch 5 to connect the transducer 16 to the switch ter- 
minals 26, the transducer is connected to the input side 
of the amplificr A in order that voice signals may be 
broadcast through the device. 

In view of the foregoing, it will be seen that the present 
car-mounted combination microphone-speaker or ear- 
phone device may be constructed of more ог Lss standard, 
readily available and lightweight component parts, and 
тау be connected through the use of a suitable double 
pole, double throw switch mechanism with the amplifier 
of a standard radio recciver-transmilter apparatus so as 
to function selectively both as an earphone receiver or 
speaker device and as a microphone. 

The present combined car-mounted microphone-speaker 
is characterized by its economy of manufacture, its com- 
fort to the wearer and its operational efficiency and capa- 
Білу of attaining a sufficiently high signal-to-noise ratio, 
wher. operated as a microphone, to transmit clear un- 
garbled and intelligible signals сусп in surroundings of 
relatively high ambient noise. Further, due to the rela- 
tively small size and compactness of the present micro- 
phone-speakcr, the same may be used conveniently by air- 
craft personnel and worn within the usual aircraft crash 
hel:iets or the like without in any way interferring with 
or obstructing the wearer. 

Wile we have disclosed what we lock upon to be a 
presently preferred form and construction of our improved 
combination microphone-speaker, it will be understood 
that the same is susceptible to modification in regard to 
details of construction and design without departing from 
the spirit of the invention or the scope of the fcilowing 
claims 

We claim: 

1. A combination ear-mounted microphone and re- 
ceiver comprising an ear piug body arranged to directly 
and snugly fit within the outcr portions of 2 human ear 
and formed with a relatively elonzated extension arranged 
to extend within the ear canal and an internal passage 
extending through said extension and terminating in a 
socket adjacent an outer surface of said body; a sound- 
to-electrical impulse transducer carried in said socket and 
communicating wi ' the internal passage thereof; and an 
elongated tubular в, mber having one end connected with 
said body and сот. nicatirg with the internal passace 
formed therein, said tuoular member extending outwardly 
fiom said body and terminating in an open outer end 
portion disposed closely adjacent the lips of a person 
in whose ear said body is fitted, the passage of said body 
and said tube serving to conduct sound waves cmiticd 
both from the lips and ear oi a wearer to said transducer. 

2. A combination ear-mounted microphone and re- 
ceiver as defined by claim |, including a relatively с 
larged cup-shaped device carried on the open ouier end 
of said tubular member. 

3. A combined microphone and speaker device com- 
prising an ear plug-type body formed with an open-ended 
passage extending therethrough and arraneed to snugly 
fit within and be supported by the exterior regions of the 
human ear; a single sound-to-clectrical impulse transduc `r 
carried in said body in commun on with one end 
of said passage; and a relatively small diametercd, орсп- 
ended, hollow tube carried at one end thercof by said 
body and communicating with the passage of said body 
intermediate the ends of said passage and having an op- 
posite end portion extending remotely outwardly from 
said body and arranged to terminate adjacent the lips 
of a person in whose ear said body is positioned, said 
tube serving to conduct mouth-cmitted sounds from ibe 
lips of a person wearing said device to the passage of 
said body and thence to said transducer. 

4. A combined microphone and speaker device com- 
prising a body of a shape and size to at le? д partially and 
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| snugly fit into a human ear and having a passage therein through said tube to the passage of said body and thence 

f » arranged to communicate directly at one end thereof to said transducer 

I with the canal of an ear into which said body is fitted; a 

} single sound-to-electrical impulse transducer carried by References Cited in the file of this patent 

| said body and communicating with the opposite end of 5 UNITED STATES PATENTS 
said passage; and a relatively small diametered, hollow 
tube carried at one end by said body and arranged to 2.098.402 Reifsteck -------------- Nov. 9, 1937 
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adjacent the lips of a person in whose ear said body 2,485,405 Olney ----------------.. Oct. 18, 1949 
is positioned, said tube being open at both ends thereof 10 2,535,063 Halstead -------------- Dec. 26, 1950 
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With the increasing public use of microphones, such 
us by entertainers, public speckers and others, the necd 
has developed for microphones for public use which 
will be as unobtrusive as possible when placed in !ront 
оѓ the user, and especially the users face, in order (0 
avoid distracting the audience, and indeed the user also, 
from the user's performance or delivery. Such an un- 
obtrusive microphone is particularly desirable for en- 
tert.unment purposes 

іп object of the present invention is to provide an 
improved microphone which will meet these and similar 
requirements. 

According to the present invention, there is provided 
a microphone comprising à casing in which an electro- 
acoustic transducer of the pressure microphone type is 
housed opposite an aperture in the casing to which a 

nding from the casing is attached at one cnd 

so us tO be acoustically coupled at that end to the trans 

(с orm in woustic transimission ипе thereto, 

© being open at ther end and provided therein 

vith acoustic damping means for preventing sound reflec- 
uons from the open end of the tube 

А microphone embodying the invention may be con- 
structed as a stand microphone such as is required for 
standing on a floor, table or the like. li such em- 
bodiments, ihe casing and tube form a stand, of which 
the casing constitutes the base and the tube constitutes 


tude exter 


the stem. A microphone according to the invention may, 
however, also be constructed as a portable hand micro 
phonc In contrast to an ordinary stand microphone or 


the stem of е stand, or 
the purely тес” 
at the 
e function of the tube 
present invention 15 
since that is housed in 

с but to serve [ог tra 
ferring the transducer diaphragm, in effect, to the open 
end of the tube. The non-directional characteristics of 
the pressure type of transducer are retained with this 
arrangement, which behaves as though a miniature pres- 
sure microphone were at the open end of the tube 

recording to a feature of the invention, the trans- 
ducer is mechanically isolated from the casing and 

82, so as to prevent transmission of mechanical vib 
from the tube and casing to the transducer. This 
sclation may be achieved by providing sponge rubber 
or similar vibration-absorbing packing ia the mounting of 
the transducer in the casing, so that the packing is inter- 
posed between the transducer and the parts of the casing 
to which it is fixed. If desired, similar packing may be 
provided between the tube and the casing in order to 
isolate these two parts against the transmission of 
mechanical vibrations. 

The tube may be made of any suitable matenal, 
and as desired or according to the purpose for whict 
the device is to be used, the tube may be rigid, ot 
composed of telescopic rigid sections, or composed of 


hand microphone in whicl 
indie, as the case тау be, has 
upporting the tr: 
position in front of the user, 
п a mucrophone according 
pport the transducer, 
the casing or базе © 


nıcal 


requisite 


function of 
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universdtiy jointed rigid elements so as to be 1. ule as 
a whole, of such a char r as to “stay put” and be 
self-supporting in any position to which it is adjusted, 
so long, however, as its material in every case is suffi- 
ciently rigid, in the sense of possessing sufficient mass, 
to avoid the production of acoustic resonances by 
mechanical vibration of the tube material longitudinally 
or laterally As one example, for a stand microphone 
the tube constituting the stem of the stand may com 
Prise two telescopic rigid sections, viz., a lower section 
of, е. g., 1⁄4“ outside diameter and, с g- ft. in length 
securcd to the casing forming the base of the stand, and 
an upper section of, e. g.. 2 ft. in length telescoped 
within the lower section. The length of the tube is not 
critical and may be varied in the ratio of approximately 
n the case of a tclescopic tube) without need 
ing the amount of damping provided at its open 


2:1 (us 


(ог aller 


ead. The amount of damping provided is that which is 
sufficient eficctively to damp out t! fundamental 
resonance of the tube which lependent on its length 


The Y ne me r - ( f 3 
inc damping means may consist of a plug, disc, ог 


nodule of cotton wool, acoustic felt, or other customary 
acoustic damping material 


The transducer housed in the casing may be a normal 
type of moving coil pressure micr one provided th 
a throat, the с е 


Doing made small, 
However, in order 


be obtained 


toget with its 
transducer should 
rises sharply іп 


ed 


very 
ployed Ë ° 
the main microphone damping may have to be adjusted 


The transducer is 
1g, as above deserib 


ture therein over wh 


screwed 
If desired, the cas- 


11 
nt, such as а trans- 
open end of the tube is fitted a domed screen, 


mushroom 


irpose Known as "де. 
ting the effect 


of the tub 


t 15 to say 


t producing a "pk 


1 his mushre 


пе reproducin 


oudspcaker e of silk or similar 
id over Jomed metal sauze erille 

d over à domed metal gauze grille pro- 

ending mechanical support to the f s HN 


. Of course, that a gap is left between 
the underside of the mushroom and the open end of the 
tube. To maintain the high јепсу response of the 
complete microphone, it is desirable to flare the open 
end of the tube, in order io increase its effective pick-up 
area. 

However, a microphone according to the invention is 
constructed, whether as a stand or hand microphone or 
otherwise, in every case, by means of the invention, the 
actual transducer is positioned away from the user's face 
and the user merely holds or has is front of him the open 
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end of the tube, which behaves as through it were a minia- 
ture pressure microphone. For hand microphones, the 
casing he using the transducer, and also its ancillary equip- 
ment if desired, may be arranged for portability in any 
convenient way and position on the user's person, so that 
the tube, which may for this use be flexible, can be held 
in the hand to bring its open end in the position which 
with normal types of hand microphone, is occupied by the 
microphone itself. 

In order that the invention may be more clearly un- 
derstcod, one cmbodinent therecf will now be described 
by way of example with reference to the accompanying 
drawing in which: 

Fig. | shows a view, partly in section, of a microphone 
consiructed according to the invention and 

Fig. 2 shows a view, partly in section, of one form of 
transducer unit. 

The microphone comprises a circular dome-shaped base 
or casing 1, which may for example be cast from metal 
or moulded from synthetic resin material, and which is 
provided with an aperture 2 in the centre of the domed 
suriace. The clectro-acoustic transducer unit 3 of the 
pressure microphone type is mounied within the base 1, 
being located in alignment with the aperture 2 by a sponge 
rubber locating ring 4 and held in position by a sponge 
rubber block 5 located between the bottom of the unit 3 
and a plate membcr 6 which covers the underside of 
the base 1 and to which it is attached, for example by 
screws or in any other convenient manner. The base тау 
also h^u*e a matching transformer 7, the external cabie 
or connections being made through a socket member 13 
also fixed to the base 1 

The top of the dase is formed with an upstanding ex- 
ternally threaded neck portion 9, which is coaxial with 
the aperture 2. Within the neck 8 is fitted one end of 
a section of tube 9, the end of the tube abutting against 
a shoulder 10 provided within the neck portion and the 
tube being secured by means of a gland nut 11 which is 
screw-threaded over the neck portion $, a clamping ring 
or spring washer 12 being interposed between the neck 
portion 8 and the nut 11 securely to hold the end of the 
tube 9 

Within the upper end of the tube 9 telescopically slides 
the lower end of a further tube 14, such that the tube 
14 can be telescoped partially within the tube 9. The 
upper end of the tube 9 is externally threaded and is 
provided with a locking ring 16 and a spring washer 16, 
which. when tightened. securcly hold the tube 14 in rela- 
поп to the tube 9. The outer surface of the locking ring 
15 is knurled so that this may be easily turned by the 
fingers and loosened or tightened when it is desired to ad- 
just the height of the tube 14 

Tube 14 is curved at its upper end 17, to which is fitted 
a flared end portion 18. The mouth of the end portion 
18 is covered with aygauze grille 19 backed by a piece 
of silk 20, the gauze and silk being mounted in a ring 21 
which is «paced змаў from the end of the flared mouth 
by spacer members 22 so that an annular gap is left be- 
tween the underside of the ring 21 and the mouth of the 
flared end portion 18. Damping means comprising а 
disc of acoustic feit 23 is provided at the upper end of 
the tube 14, being held in position by the flared end por- 
tion 18. 

The microphone described is intended as a floorstand 
microphone and the plate member § is provided with 
rubber feet 24. The curving of the tube 14 brings the 
flared end 18 convenient!y positioned near to the mouth 
Of a speaker. The stcm comprising the telescopic tubes 
9 and 14 may be adjusted to alter the height of the 
microphone for different users. 3 

The transducer unit 3 may be constructed as shown 
in Fig. 2 of the drawing, which construction provides a 
transducer having a frequency characteristic which rises 
sharply in the upper frequency range. The transducer 
comprises a cylindrical magnet 25, provided with a pole 
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piece 26. and surrounded by a magnet сир 27. The cir- 
cular diaphragm 28 which 1s made from Duralumin foil, 
extends over the face of the pole г ece 26, and its рс- 
ripnery is clamped between а тош. .d Bakclite ring 29 
secured to the magnet cup 27 and an annular throat 
me от 30, Ву means of nuts and bolts 31. Annular 
spacing rings 32 are arranged between the molded syn- 
thetic resin ring 29 aud the periphery of the diaphragm, 
and between the throat member 30 and the periphery of 


the diaphragm. The specch coil 37 supported from the 
diapfirarmı 2% is located in the unnular magnetic gap be- 
twee the pole piece 26 and the magnet cup 27 


T^ obtain the rising frequency characteristic the small 


cavity 33 between the pele piece and the diaphragm is 
connected to the main cavity in the casing through a 
small pin 25 provided between the inner edge cf a sealing 


rine 74. which is disposed between the cylindrical magnet 
25 and the толпе cup 27, and the outer wall of the 


ey'irlrienl mcgnet 25. The space between the magnet 
and the тосле! сир оп the side of the sealing ring 34, 
remote freon the speech coil is packed with an acoustic 
felt damping material 36 

The frequency response can be adjusted bv adjusting the 
sire of the стр between the scaling ring 34 and the outer 

i! ef the cylindrical magnet 25 

Whilst a particular embodiment has been described, it 
b^ understcod that various modifications may be 
without departing from the scope of the invention. 

mpie, the base housing the transducer may be so 
15 to be suitable for usc as a table cr desk stand, 
та“, with the addition of extension pieces, and/or 
0 à »r more tubes, be adapted for use as a floor 
stand microphone. 

We claim 

1. М microphone comprising a casing provided with 
re. 3 pressure-cperated electro-acoustic trans- 

hin said casing opposite «^id aperture. a tube 
extending from the aperture in the casing matching means 
ct^een said transducer and said tube, < screen compris- 
за layer of fabric fitted over the open end of said 
tube, а gap between said screen and the open end of 
said tube, and acoustic damping means extending trans- 
versely across said tube 

2. A microphone comprising a casing provided with 
ап aperture, a pressure-opcrated electro-acoustic trans- 
ducer within said casing oppesite said aperture, a tube 
extending from the anertere in the casing, «nid tube hav- 
ing a flared portion at its open end matching means be- 
tween said transducer and said tude, and acoustic damp- 
ing means arranged transversely across said tube adjacent 
said flared end 

3. A microphone comprising a casing provided with 
an aperture, а pressure-opornted electro-acoustic trans- 
ducer within said casing opposite said aperture, a tube 
comprising at least two telescopic sections extending 
from the aperture in the casing, vibration-absorbing 
means supporting said transducer within said casing on- 
posite said aperture matching means between said trans- 
ducer and said tube, and a disc of acoustic damping ma- 
terial arranged transversely across said tube. 

4. A micrephone comprising a casing provided with 
сп aperture, a pressure-operated electro-acoustic trans- 
ducer within satd casing opposite said aperture, a tube 
comprising at least two telescopic sections extending 
from the aperture in the casing, a screen comprising a 
gnile supporting a layer of fabric fitted over the open 
end of said tube, a gap between said screen and the cpen 
end of said tube matching means between said transducer 
and said tube, and acoustic damping means arranged 
transversely across said tube. 

5. A microphone comprising a casing provided with an 
aperture, з pressure-operated electro-acoustic transducer 
within said casing opposite said aperture, a tube extending 
from the aperture in the casing maiching means between 
said transducer and said tube, vibration-absorbing me 
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supporting said transducer within said casing opposite said 
aperture, a screen comprising a layer of fabric fitted over 
the cpen end of said tube, ¿ „up between said screen and 
the open end of said tube, and acoustic damping means 
arranged transversely across said tube. 

6. A microphone comprising a casing provided with 
an ape ture, a pressurc-operaied electro-acoustic trans- 
ducer within said casing opposite said aperture, a tube 
comprising at least two telescopic sections extending from 
the aperture in the casing matching means between said 
transducer and said tube, vioration-absor^ing means sup- 
porting said transducer within said casing opposite said 
aperture, a screen comprising a grille supporting a layer 
of fabric fitted over the open end of said tube, a gap 
between said screen and the open end of said tube, and 
a disc of acoustic damping material arranged transversely 
across said tube 

7. A microphone comprising a cusing provided with 
an aperture, а pressure-operated elsciro-acousuc trans- 
ducer wittun said casing opposite said aperture, a tube 
comprising at least ¿wo telescopic sections extendi , from 
the aperture in the casing matcning means between sa:d 
transducer and said tube, vibration-absorbing means 

porting said transducer within suid casing opposite 
said .perture, а flured end portion fitted to the open 
end of said tube, and a disc of acoustic damping ma- 
terial arranged transversely across said tube. 

8. A microphone as claimed in claim 7 wherein the 
transducer unit has a frequency response which rises 
sharply in the upper frequency range. 

9. A microphone comprising a casing provided with 
an aperturs, a pressure-operated electro-acoustic trans- 
ducer within said casing opposite said aperture, a tube 
extending from the ep in the casing matching means 
between said transducer and said tube, vibration-absorb- 
ing means supporting м transducer within said .asing 
opposite said aperture, said tube having a flared portion 
at its open end, a screen comprising a layer of fabric 
fitted over the mouth of said flared end portion, a gap 
between said screen and the mouth of said flared end 
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portion, and a disc of косе dumping material ar- 
ranged transversely ac:oss said tube 

10. Apparatus as claimed in claim 9, wherein the 
clectro-acousite transducer comprises a moving coil pres- 
sure microphone comprising а casing, an annular throat 
member attached to said cosing und forming sind match 
ing Means, a magnetis pole assembly n 


ag un annular 
air gap. housed within said cursing. a diaphr. m. a coil 
attached to said Giaphragia and positioned іп said zir 
gap. and а small orılice connecting the cavity formed by 
the spacing between said diaphragm and the central pole 
surrounded by said air gap with the cavity between said 
mucrophone and said casing. 

11. Apparatus as claimed in claim 9, wherein the clec- 
tro-acoustic transducer comprises a moving coil pressure 
microphone comprising a cusing. an annular throat mem- 
ter attached to said casing and forming suid matching 
me. a magnetic pole assembly comprising а central 
magnet and a surrounding magnet cup housed within said 
casing, un annular air gap between said central magnet and 
said magnet cup, a circular diaphragm, а coil attached 
to said diaphragm and positioned in said air Es p. а scal- 
ing ring vehind said annuiar air gap and between said cer 
tral magnet and said magnet cup, а small gap between 
the inner edge of said sealing ring and the outer wall 
of said central magnet and acoustic damping means be- 
tween suid central magnet and said magnet cup adjacent 
said sealine ring on the side of said sealing пов remote 
ire n said speech coil. 
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This invention relates репста у to two-way communi- 
cation apparatus and is more particularly related to 
apparatus containing a recciver and a microphone that 
is intended to be worn by an operator. 

In the prior art with which this invention is concerned, 
much effort has been dirccted to provide lightweight, 
comfortable and efficient headsets to be used, for example, 
by telephone operators. One common feature found in 
the prior art is an intermediate supporting structure to 
hold a receiver im sound transmitting relationship with 
an operator's ear and a microphone in sound recciving 
relationship with an operator's mouth. One recent ex- 
ample of such supporting structure is 3 headband which 
extends up and across a substantial portion of the top 
of an operator's head. Another example supports the 
necessary apparatus on the how, or templar member, of 
a pair of cyeglasses. In still another example, a receiver 
may be supported on a headband and a microphone may 
һе supporicd in structure adapicd to be suspended around 
the operator's neck. These and other examples of the 
prior art may be found lacking іп one ос more of the 
desirable features noted above. 

In our invention, we have provided a novel and useful 
improvement іп providing a sclf-supporting headset. 
Briefly, our apparatus includes a housing that has de- 
pending sound conducting members, for supporting and 
stabilizing the headsct on the head of an operator, and 
а suitably mounted receiver and microphone, ail of which 
coact to provide a combination of elements that is light- 
weight, comfortable and efficient. 

И is therefore an object of our invention to provide a 
novel operator's headsct. 

H is a further object of our invention to provide a 
self-supporting operator's headset. 

These and other more detailed and specific objects will 
be disclosed in the course of the following specification, 
reference being had to the accompanying drawings, in 
which— 

FIGS. 1-3 illustrate a preferred embodiment in posi- 
tion on an operator's head. 

НІС. 4 is a side clevational view of the preferred em- 
boliment of our invention. 

FIG. $ is a sectional view taken along section lines 
$—5 in FIG. 4. 

FIG. 5 is a sectional view taken along section lines 
6—6 in FIG. 4. 

FIG. 7 is a plan view of the preferred embodiment of 
our invention 

FIG. R is a sectional view taken along section lines 
8—8 in FIG. 7. 

FIG. 9 is an illustrative electrical schematic drawing 
of the electrical portion of our invention. 

Referring now to the drawings in which lhe reference 
numerals have been applied to like elements of our in- 
vention, there is shown a scif-supporting operator's head- 
set comprised of a housing 10 which may contain а re- 
ceiver 22 and a microphone 25 that are appropriaicly 
positioned to coact with a forwardly extending tube mem- 
ber 15 and a second forwardly extegding tube member 
12. Tube member 16 is in turn connected to a further 
tube member 16 that is adapted to carry an ear insert 
17. Tube member 12 is mounted in a bail 19 and socket 
14 and extends forwardly from the lower end of housing 
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10 and carries at its forward end a megaphone 13. Tube 
12 is adapted to engage the check of an operator at 3 point 
ог points along its length as indicated by bracket 60 

As will be apparent from the drawings, housing 10 is 
comprised of a pair of substantially identical members 
11 and $1 which, when suitably disposed, combine and 
coact to ucfine a pair of acoustically independent trans- 
ducer mounting chambers 61 and 62 at opposite ends 
of the assembicd housing 10. A further chamber is pro- 
vided intermediate the acoustically independent cham- 
bers for mounting a thrce-terminal jack, indicated gener- 
ally by the reference character 28 

Chamber 61 is adapted to receive and hold a receiver 
22 having a pair of input terminals 23 and 24 that are 
connected through suitable conducting means to a further 
pair of terminals 29 and 30 on jack member 28. Cham- 
ber 61 also includes a forwardly extending aperture 63 
which is adapted to receive the end of tube member 15, 

Chamber 62 is adapted to receive and mount a тісто- 
phone 25 which is provided with 3 pair of output ter- 
minals 26 and 27 that are connected through suitable 
conductors to terminals 30 and 31 on jack member 28. 
Chamber 62 also includes a generally forwardly extend- 
ing aperture 64 for receiving socket 14 and sound baMing 
member 20. A further sound hañling member 47 is 
shown positioned at the bottom of chamber 62 on mem- 
ber 11. Sound baMing member 20 includes a first «lot 
extending compictely throuch and a second groove ex- 
tending partly through member 20 to define an opening 
which is adapted to coact with a radially extending chan- 
nc! on the lower surface of bailing and gasket member 
47. which in turn is in communication with a centrally 
located aperture for transmission of sound to micro 
phone 25 

Member 11 also includes upwardly extending locating 
pin members 65 and 66 which are adapted to coact with 
similarly positioned apcerturcs in member 51 to provide 
suitable registration of members 11 and 51 for assembiing 
the apparatus. Members 11 and $1 may he assembled 
to form housing 10 after receiver 22, microphone 25, 
baflles 47 and 20 and jack 28 are positioned and suitably 
interconnected and may Fc cemented together throuch 
the use of any suitable adhesive which will provide the 
desirable acoustical insulating properties to ensure acousti- 
cal isolation between chambers 61 and 62 

Tube 15, which may be comprised of any suitable 
semi-rigid plastic material, is provided with 2 groove 18 
which may coact with a pin member 21 mounted in mem- 
ber 51 so as to allow rotation of tube member 15 ın 
aperture 63. Tube member 15 к. in turn, connected to 
a further tube member 16, which may be of a pliable 
material. An earplug 17 is shown mounted on the end 
of tube 16 and may be of suitable shape and compliancy 
to be comfortably inserted in the auditory canal of an 
operator 

Тике member 12 is held in ball 19 through the use of 
а sutiable adhesive. Bail member 19 is in turn rotatably 
journaled in a socket 14 which is in turn positioned and 
held im aperture 64 at the lower end of housine 10 
Tube member 12 may also be comprised of a semi-rigid 
plastic material and has mounted at its forward end а 
megaphone 13 that is adapted to receive «mund from the 
mouth of an operator and тау be of any suitable size 
and shape. 

In FIG. 4 of the drawing a suitable three-conductor 
plug member 31 is shown in position on jack 28 and is 
іп turn connected to a suitable cable 32 that may be 
connected to suitable communication equipment which 
includes a source of signal and signal utilization means. 

In FIG. 9 an electrical schematic representative of 
circuitry that may be employed with our invention is 
shown. A three-ierminal plug represe 
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reference characters 40, 31 and 42 is shown connected 
in circuit with a microphone 53 and a receiver 50, each 
of which has a pair of terminals. One of the terminals 
on receiver 50 is connected to terminal 41 through con- 
ductor 44 and is also connected to one of the terminals 
on microphone 53 through terminal 45 on conductor 44 
and conductor 47. The other terminal on receiver 50 is 
connected to terminal 42 through conductor 43. The 
second terminal on microphone 53 is connected to ter- 
minal 40 through conductor 46. 

It may thus be «cen that our invention broadly includes 
a housing 10 which may have a first forwardly extending 
tute member 15 and a second forwardly extending tube 
member 12 and a jack 28 for connection to suitable com- 
munications equipment through cable 32. 

Referring now to FIGS. 1, 2 and 3, our invention is 
shown in position on the bead of an operator. Housing 
10 is positioned directly behind the ear of the operator 
and tube member 15 extends forvardly to lie on the top 
of the ear and thence downwardly to provide a coupling 
to the auditory canal of the operator. Tube member 12 
extends forwardly into engagement with the cheek of the 
operator along the arca indicated by reference numeral 
60 and the megaphone 13 is positioned in proximity to 
the mouth of the operator in a position which will pro- 
vide for the most efficient transfer of intelligible sound 
energy from the particular operator using our apparatus. 

It is understood that suitable modifications may be 
made in the structure as disclosed, provided such modi- 
fications come within the spirit and scope of the ap- 
pended claims. Having now therefore fully illustrated 
and described our invention, what we claim to be new 
and derire to protect by Letters Patent is: 

1. An operator's headset comprised of an elongated 
hollow housing containing a receiver and a microphone, 
said housing being shaped to lie behind the ear of an 
operator, said housing also having a tubular portion ех- 
tending forwardly from its top over the ear of an operator 
and into proximity of the auditory canal, said housing 
also having a tubular portion extending forwardly from 
its lower сіңі into contact with the face of the operator 
and into proximis of the mouth of the operator whereby 
the housing is supported solely by the ear and face of 
the operator 

2. An operator's headset comprising: а bousing hav- 
ing a portion adapted to engage the back of the ear of 
an operator, said housing being vertically clomgated and 
having separate chambers in proximity 10 the top and 
bottom ends thereof, each of said chambers having an 
aperture extending generally forwardly thereof; a micro- 
phone in tbe bottom c..amber; a receiver in the top 
chamber; a tube extending forwardly of the aperture in 
said top chamber to lie on top of the ear and downwardly 
to extend into the auditory canal of an operator; a fur- 
ther tube extending generally forwardly of the aperture 
in said bottom chamber, said tube being adapted to lie 
on the cheek and extend into proximity of the mouth of 
an operator. 

3. The apparatus of claim 2 in which the further tube 
is pivotally mounted in the aperture in said bottom 
chamber. 

4. The apparatus of claim 3 in which the tube extend- 
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ing from the top chamber is rotatably journaled in tbe 
aperture. 

6. The apparatus of claim 2 in which first and second 
resilient gaskets, each having sound energy transmitting 
channels and apertures, coact to provide a conduit for 
thc transmission of sound from thc aperture on the bot. 
tom cnd of thc housing to the diaphragm of the micro 
phone mounted thercin. 

6. An operator's headset comprising in combination: a 
hollow housing including termiral means for connection 
to a source of signal and a signal utilization means, said 
housing being of generally arcuate shape to lie behind 
and engage the car of an operator; а first forwardly and 
downwardly extending tube member at the top of said 
housing, said tube member being adapted to erg2çs th: 
ear of an operator along a portion of its length ard co 
operating therewith to support the housing on said езг, 
sound receiving means c'cctrically associz.cd with said 
terminal means, and associsted with said tube member 
to supply sound encrgy to the auditory canal of an 
operator; a second forwardly extending tube member at 
the bottom of said housing, said tube member бете 
adapted tu engage the side of the face of an operator ard 
baving an opening adapted to be positicned in sound re- 
ceiving relationship to the mouth of an operator; and 
microphone means electrically associated wyh said ter- 
minal means and associated with said second tube mem- 
ber to receive sound energy from the mouth of aa 
operator. 

7. An operator's headset comprised of a housing mem- 
ber adapted to abut the rear portion of an operator's 
ear; a forwardly extending abe member adapted to er- 
tend over the top of an operator's ear: a further tube 
member extending forwardly into proximity with the 
mouth of an operator and adapted to lie in engrgemert 
with the check of an operator, said housing and tube 
members cooperating to support and stabilize the head 
set on the ear of an operator. 

8. Improved self-supporting communication apparatus 
comprising in combination: a microphone and receiver 
a hollow Fousine including forwardly erterding sound 
conducting members, one of said members being adapted 
to engage the top of the ear of an operstor and to appiv 
sound energy to said ear, and the other of said members 
extending into proximity of the mouth of an operator 
and being adapted to engage the check of an operator 
whereby said hollow housing is supported only by said 
sound conducting members; and means mounting said 
micropbone and said receiver in said bousing in acous- 
cally independent relationship so that said one member 
provides sound enercy to the ear of an operator and said 
further member receives sound energy from the mouth of 
the operator. 
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'NEW MINIATURE HEADSET, MODEL R-61 4^ 


х” 


This Roanwell headset is mechanically 
and electrically interchangeable with the 
Western Electric Model 61-А. It is sup- 6 
ported by the operator’s суп earmold, 
assuring optimum performance and 
maximum comfort. 
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THE ROANWELL MODEL R-70 Ў 


The: пем Roanwell Model 70 fits snugly 


ага securely behind the ear. Standard 
size soft-tip ear plugs replace the earmold fr Ü 


of the 61-A for coupling the receiver signal 
to the ear and an over-the-ear voice tube 


is employed. The basic performance N к A 
characteristics of Model R-61 are re- ст lis 
isti уз / —ÑÀv 


tained in this unique neadset. 


RCANWELL'S MODEL R-71 


This new headset is another exclusive 
Roanw«!! design. The below-the-ear 
voice tuve distinguishes this model which 
is often preferred by those who wear 
glasses. The Model R-71 provides the 
light-weight comfort, the unexcelled 
ruggedness and the basic performance 
features of Models R-61 and R-70. à 
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| | APPLICATION/DESCRIPTION 
Headset with 5 ft. straight cord and twin plug 


MINIATURE HEADSETS FOR 
YOUR APPLICATIONS 


For operators, PBX attendants and busy tele- 
phone users who need hands-free communica- 
tions capability. This version includes a 5 ft. 
straight cord and connector to mate with stand- 
ard switchboard jack. 


R-61A 
R-70A 
R-71A 


For supervisors and operators who need extra 
mobility and versatility in a miniature headset, 
this version incorporates an in-line switch and 
15 ft. extendable coil cord terminated in the 
R-396A twin switchboard plug. 


R-70B 
R-71B 


| R-61B 


NOISE-CANCELLING TRANSMITTERS 


For 52 Type Headsets 
the RN-1C 
Carbon, Noise-Cancelling Transmitter 


If your work area is noisy, if you have trouble hearing, or 
if background noise "auses cross-talk or noise on the 
line, order the RN-1C. 

The RN-1C cancels an average of 18dB of distracting 
background noise — makes a call placed from a noisy 
environment scund almost as quiet as опе from a private 


office. 


ROANWELL CORPORATION 


Еоәтеей Buriaing 
180 Varick Street, New York, М. Ү. 10014 
Tet: (212) 989-1090 + TWX: 710-581-6555 


| Headset with switch, 15 ft. coil cord and twin plug | R61B | 


Model Numbers 


| R-71B | 


T 


R-61A |  R-70A 
R-708 


CUSTOM CONFIGURED MODELS 
FOR SPECIALIZED APPLICATIONS 


Integrated manufacturing and in-house design capability 
enable Roanwell to readily respond to customer require- 
ments for MOH desigr s in new applications. 


Typical applications include: 
Air Traffic Controllers 


Dispatchers 
Console Operators 


Pilots 
Two-way Radio Users 
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The Model 52 has been the industry standard für many 
years. The 52 headset, the three new heacsets, 61, 70 and 
71 plus our other lines of quality headsets confirm Roan- 
well’s reputation as your YOUR FULL LINE HEADSET 
MANUFACTURER. 


ROANWELL 

_ СОЯРОЗАТЯН 
THE NEW ! 
LIGHTWEIGHT R-sıa Í 
TELEPHONE OPERATORE 
HEADSET 1 


Designed by Bell Telephone Laboratories j 
Manufactured by Roanwellforthe BellSystem 
i 


The tiny R-61A Headset weighs approximately an ounce because miniature 1 
components are used. These earphone and microphone elements provide 
dependable, long-life performance. The headset is held comfortably in place 


by a unique ear-support arrangement. i 


A versatile solid-state amplifier utilizes a voice switching principle to discrimgms 
against background noise. It also incorporates gain compensation over 2 wide 


range of operating voltage nd input signal conditions. Ë 


Because the R-61A is lightweight, it overcomes three important problems || . 


telephone operators have faced using headsets of heavier design: discomfort 


fatigue and mussed hairdos. 


The R-61A Telephone Operators’ Headset is scheduled for production „а 


in early-1970. (Hec ее? | о EX 


N.Y. 10014. • Tel: (212) 98 


` ROANWELL CORPORATION 180 Varick Street, New York, 
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Casque de télécommunication perfectionné. 


Société dite: AIRMED LIMITED résidant en Grande-Bretagne. 
1964, a 14" 


Demandé le 5 juin 


> = 


29“, a Paris. 


Délivré par аггё du 22 mars 1965. 


(Bulletin officiel. de la Propriété industrielle, n° 


18 de 1965.) 


(Demarde de brevet déposée en Grande-Bretagne le 7 juin 1963, sous le n° 22.906/1963, 
au nom de la demanderesse.) 


La présente invention est relative aux casques 
de telecommunication et a principalement pour 
object un dispositif. de fixation perfectionné d'un 
microphone pour casque de télécommunication, qui 
est lêger, simple et confortable pour l'utilisateur. 

Selon l'invention, un dispositif de fixation de 
inicroplione pour casquc de telecommunication com- 
prend un tube acoustique agencé pour porter lc son 
depuis un point situé au voisinage de la bouche 
de l'utilisatcur jusqu'à un microphone dc téléphonie 
porté par le casque sur l'un de ses cótés latéraux, 
Једи tube acoustique étant fixé au casque au moyen 
d'un joint à rotule qui cst d'un type zdapté pour 
ne pas présenter de pertes soniqucs, à travers lequel 
le tube acoustique communique avec le micro- 
phone, et qui permet au tube — écarté par 
oscillation de la bouche de l'utilisateur lorsque son 
usage n'est pas nécessaire. Un ө tube acoustique 
peut étre notablement plus (ез писти“ 
phones habituels ct, de façon générale, cst plus 
commode et confortable. 

Suivant une autre caractéristique de l'invention, 
un microphone miniaturisé ayant une samme де 
fréquences effective suf&sante pour permettre de 
transmettre clairement la ра.оје, est combiné avec 
un tube acoustique ayant une résonance qui tend 
à compenser une perte de réponse du micr ophone 
que Гог. constatée être zeneralement comprise 
entre 1000 et 3 000 cycies par seconde. 

D'autres caractéristiques de l'invention apparai- 


léger que 


tront au cours de la description qui va suivre, faite 
rant au dessin annex sur lequel : 
une vu 


en perspective d'un 
ant un dispositif de fixation selon 


comport 
nvention; 


La figure 2 est une vue partielle, en coupe, à plus 
grande échelle montrant la construction d'un tam- 
pon qui contient des аррагеиз de téléphonie faisant 
partie du casque; 

La figure 3 est une vue partielle ел perspective, 


65 2191 0 73 319 3 > 


| 


montrant la con- 
struction de l'extrémité côté embouchure du dispo- 
sitif de Яхацоп du mic crophone; 

La figure $ сы une vue analogue à celle de із 
sure 2 montrant la substitution d'un bras de micro 
pone à un рет à tube acoustiquc. 

Le casque représent 


galement à plus grande échelle, 


au dessin comporte deux 
tampons l et 2 constitués chacun par un boitier piat 
en une mzüere plastique résistante ct lézère et com- 
portant un Ícad 3 et un couverele 4 fixé зи fond 
vis OU autres moyens de fixation appro- 
priés. Les deux tampons 1 ct 2 sont fixés aux extre- 


зи moyen du 


mites opposées d'unc bande serre-iéte 5 constituée 
раг deux fils métalliques élasuqucs isolés 
luellement et disposés cóte à có:c duns 


за. 


„с gainc 6 
plastique flexible. Les deux extre 
de la Lande serre-téte sont fixées aux fonds 
des tampons 1 et 2 de façon telle que | 


en une matiere 


`5 extremites 
flexible 6 en matiere plastique prennent 
ui contre les extrémités de deux pat:cs 7 
ie depuis 


faisant 
les extrémités arrière des fonds 3. 


Les extrémités des fls métalliques élastiques (dont 
1 vue еп 3 à la fig. 2) dépassent un 


peu ités de la gaine et traversent compie- 
es pattes 7 de sorte que les cxtrémités de 
ces fils font saillie sur une faible longueur à l'inté- 
rieur des tampons 1 ct 2. 
de matiére avec les fonds 3 et les fils métalliques 
élastiques sont fixés solidemeat dans ces pattes au 
moyen d'une colle. 


Les pattes 7 sont venues 


La bande serre-téte 5 
arrière de la 


passe autour de là partie 


tête de l'utilisateur représenté a la 
figure 2 ct a une forme telle qu'elle est adaptée 
! 1 


"our rintani к тугу» РЭ anna H ~ 
pour maintenir ics рог û ct 2 aipouves terme- 


ment con dernier en des points 
situés au-dessus ct un peu en avant de: orcilics. 
Dans ce but, '2 bande serrv-téte a une lonzurur 
telle qu'elle peut passer autour de la partie arriere 
ia tête de l'utilisateur еп conservant les tarapors 


dans les pos.tions nécessaires. De plus, cette bande 
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a la forme d'un С, de sorte qu'elle doit etre ouverte 
elastiquement pour recevoir la ete. de l'utilisateur. 
Les tampons 1 ct 2 sont fixés aux extrémités de la 
bande: serre-téte de telle sorte. сі avec les surfaces 
de leur fond tournées vers l'intérieur comme repré- 
мәне, qu'elles sont maintenues fermement appuyées 
cootre les tempes de l'utilisateur par l'élasticité inhe- 
mince couche d'une matière 


rente de la bande. Une 


douce est fixée sur chacun des fonds 3 afin de rendre 


plus confortable la pression exercée par les tanipons 
1 et 2 et pour augmenter. ladherence par frotte- 
ment des tampons sur les tempes de l'utilisateur. 
On « constaté qu'il était avantageux de donner à la | 
surface interne des fonds 3 une forme légerement 
concave dans le sens de leur longueur comme герге- 
senté aux figures 2 et 4. 

Chacun des tampons 1 et 2 renferme un écouteur 
téléphonique 9 du type constitue par une petite 
capsule ayant un orifice de sortie du son s'étendant 

l'evideinent 
soir dans le 


à travers un raccord 10 ajuste. dans 
d'un hossage ll prévu pour ic rece 
couverc!. 4, de façon à constiiuer un joint acous- 
tique. ‹^ tube acoustique externe 12 согси pour 
transmeiire le son depuis l'écoutrur 9 jusqu'à un 
cornet acoustique 13 est fixé au bossage ll par 
un joint à rotule universel constitué par une то- 
tule 14 logée entre le raccord 10 ct un siège sphe- 
rique 15 ргеуш pour cette rotule dans le bossage 17 
de raccordement. Le tube acoustique 12 est de pre- 
férence en metal ct la rotule 1+ est сп matière 
plastique. Cette rotule est fixée a l'extrémité du 
tube 12 ct doit bien entendu étre percée d'un trou 
afin de permettre au son provenant de l’ecouteur 9 
de traverser la rotule et de parvenir dans le tube 
acoustique. Le tube 12 a la forme représentée afin 
је soutenir le cornet acoustique 13 а proximit* de 


ae 
ГогеШе et dans une position apprópriée pour trans- 
mettre le son a l'orcille. 

Les deux fils métalliques élastiques de la bande 
serre-tete 5 sont utilisés pour relier les deux écou- 
teurs téléphoniques 9 électiiquement en parallele, 
des bornes étant prévues sur ces écouteurs. Ces 
bornes sont constituées par des hagues de contact 
qui sont poussées par-dessus les extrémités en saillie 
des fils métalliques élastiques lorsque les écouteurs 9 
sont montés dans les tampons 1 ct 2. Les liaisons 
nécessaires avec le circuit téléphonique externe sont | 
réalisées au moyen de fils de liaison appropriés fai- 
sant partie «с câble 16 qui pénètre à l'interieur 
du tampon 2 4 travers le couvercle 4 de celui-ci. 

Bien que les tampons 1 et 2 soient 
fermement en place par la bande serre-téte arrière 
5 sans support sup''émentaire, il cst parfois sou- 
haitable qu'une serre-téte supplémentaire | 
passe par-dessus le sommet de la tete алп que le 
dispositif paraisse plus sir à l'utilisateu: Le m. 
de réalisation. représenté au dessin compori 
bande serre-téte supplémentaire de ce type, сопы: | 


maintenus 


ba... 


une | 


— HÀ Qa —À—— 


— 2 — 


шее par une certaine longueur d'un tube 17 en une 
matière plastique flexible. dont les deux estremites 
s'emboitent télescopiquement sur des tizes 15 fixees 
sur des manchens montés sur les pattes. 7. comme 
représenté, La bande serre-téte supplémentaire ainsi 
constituée est trés légère et simple et peut être faci- 
lement rézlée еп longueur, en poussant plus ou 
mons le 
des extrémités 19 un peu élargics qui coopèrent 
avec des bagues 20 fixées aux extrémités du tube 17 
pour empêcher celui-ci de se detacher completement 


tube 17 sur les tiges. 15. Ces tiges ont 


des tiges. 

Le casque comporte un dispositif de fixation d'un 
microphone, qui comprend un tube acoustique 22 
agence pour porter le son depuis un point proche 
de la bouche de l'utilisateur jusqu'à un microphone 
téléphonique 21 disposé à l'intérieur du tampon 2 
comme représenté à la figure 2. Le tube acoustique 
22 cst fixé au tampon 2 par un joint acoustique à 
rotule par l'intermédiaire duquel le tube commu 
nique avec le microphone 21, ct qui permet au tube 
acoustique d'osciller de haut en bas afin de pouvoir 
régler l'embouchure du tube dans unc position 
quelconque désirée à proximité de la bouche de 
l'utilisateur, ou de pousser cette embouchure pour 
dégager la bouche de l'utilisateur. Le joint à rotule 
comporte une piéce de raccord 23 fixée au tube 22 
ct ayant une collerette pour réaliser ur. contact à 
Írottement avec un siège prévu pour cette colle- 
теңе dans la face interne du couvercle + du tam- 
pon 2. Dans le mode de réalisation représenté, le 
microphone 21 comporte un raccord 21 qui cooperc 
avec une bazue d'étanchéité 25 en polytetrallunro- 
éthylene, < Nylon», ou autre matière et permet de 
realiser un joint étanche au fluide et fournit ézale- 

un frottement sufhsant pour maintenir le 
22 dans sa position ajustée. La bague d’etan- 
cheité 25 est emmanchée à force dans la piece 23 
et le tube acoustique 22 introduit dans cette 
piece à travers un trou latéral La piece de raccor- 
dement 23 est engagée dans le trou du couvercle 4 
du tampon 2 depuis l'intérieur et sa collerette est 
adaptée pour s'engager entre la capsule 21 et le 
couvercle 4. 

Cette piece 23 est ainsi maintenue en place par 
la capsule. Elle peut ainsi dans son ensemble tour- 
ner autour de Гахе de la capsule et assure toujours 
une communication sans pertes avec la capsule par 
l'intermédiaire du raccord 24. 

Le microphone 21 est un microphone miniaturisé 
ayant unc gamme de frequences effective suffisante 
pour transmettre clairement la parole. La caracte- 
ristique de réponse de fréquence de tels тісторһо- 
nes présente habituellement deux pointes de réso- 
nance à des fréquences d'environ 1 250 et 3 250 cy- 
cles par seconde avec une chute entre ces pointes. 
Le tube acoustique 22 cst concu pour compenser 
cette chute et ainsi améliorer les caractéristiques 


ment 
tube 


est 


générales du dispositif. de fixation du mie ruphouc. 
La longueur du tube 22 est determinee de telle 
sorfe que le tube présente une fréquence Че reso- 
nance d'onde: stationnaire de par exemple 2 250 cy- 
cles par seconde afn de compenser la chute pré- 
citer. On а constaté quinn tube 22 completement 
ouvert dune longueur appropriée ¿end à introduire 
une troisième pointe dans Ía réponse totale à la 
fréquence de résonance d'onde stationnaire. Pour 
éviter сесі ct pour obtenir un niveau de réponse 
appresimatif entre deux pointes de résonance du 
microphone, une résistance acoustique 29 cst inter- 
euler dans l'embouchure du tube 22. La matière 
utilisée pour cette résistance acoustique peut être 
de la sie pure ou peut être un tampon d'une 
matière telle que de la laine, mais il est préférable 
d'utiliser un bouchon еп une matière frittée, de 
forme cylindrique, qui est emmanchée à force dans 
le tube 22. 

Afin que lenses ole du dispositif soit aussi léger 
que possible, le цию 22 a un petit diamètre par 
rapport à celui des tubes acoustiques hahituellement 
utilises dans les dispositifs d'écoute. Afin. de per- 
mettre au tube de capter ane plage relativement 
étendue du champ sonore, un collecteur de sons 
constitué par un cernet acoustique 28 est emman- 
ché sur l'embouchure du tube. Ce cornet cst de 
préférence. сп caoutchouc ou autre matière plas- 
tique analogue à du caoutchouc. 

La matière dont est fait le tube 22 doit être 
sı Misamment rigide pour l'empêcher de capter des 
bruits externes ou indésirables à travers sa paroi. 

On peut prévoir le dispositif de façon à pouvoir 
remplacer le tube acoustique par un bras portant 
un microphone si on le désire. Dans ce but, le 
microphone peut étre fixe à Гипе des extrémites 
d'un bras tubulaire 22 analogue au tube acoustique 


22 représenté aux figures 1, 2 et 3, mais contenant 


-- 


les conducteurs 27 du писгорћопе. Le bras tubu- 
laire est fixé sur une piece 23 ayant une colicrette, 
analogue à celle représentée aux figures l à 3 et 
est ainsi adapté pour étre fixé au tampon 22 à la 
place du tube acoustique. П est maintenu en place 
par un organe d'écartement 26 compressible elasti- 
que et tubulaire, maintenu comprimé entre le hos- 
save 23 et № fond 3 du tzmpon 2 comme repré- 
өте ù Ju figure 4. Dans une variante, un ressort 
de compression peut étre utilisé 3 la place de Гог- 
sane d'écartement 26. Les conducteurs 27 du micro- 
phone passent à travers le bras 22, a l'intérieur 
ilu tampon 2 à travers l'organe 26 et passent par 
wne entrée de cáble prévue dans le couvercle 4, 
comune représenté. ° 


Pour la vente des 


р 
= Е — 3 — [1.397.803] 

Bien entendu, l'invention. n'e t pas limitée aux i 
modes de réalisation représentés ct décrits qui n'ont 
ёе choisis qu'à titre d'exemples. 

| KESUME 
2 L'invention a pour objets : 
j 1. Un dispositif. de fixation de microphone pour 
š | casque de télécommunication, remarquable notam- | 
ment par les caractéristiques suivantes considérées 
séparément ou en combinaisons : 

1° ll comprend un tube acoustique azencé pour 
porter le son depuis un point situé au voisinage 
de la bouche de l'utilisateur jusqu'à un microphone 
de téléphonie porté par le casque sur l'un de ses 
cótés latéraux, ledit tube acoustique étant fixé au 

4 casque au moyen d'un joint à rotule qui est d'un 
type adapté pour ne pas présenter de pertes soni- 
ques, à travers lequel le tube acoustique commu- 
nique avec le microphone et qui permet au tube 
d'être écarté par oscillation de la bouche de l'utili- 
sateur lorsque son usage n'est pas nécessaire; 

2* Le microphone est un microphone miniatu- 
rise ayant une gamme de fréquences effective sul- 
fisante pour transmettre clairement la parole ct lc 
tube acoustique a une résonance tendant à compen- 
ser une chute de la caractéristique de la réponse 
de fréquence du microphone; 

3° Une résistance acoustique est disposée dans 
l'embouchure du tube acoustique; 

1^ Le tube acoustique se termine à son embou- 
chure par un cornet acoustique ou autre dispositif 
collecteur de sons; 

5^ Le tube acoustique est fixé à un boitier faisant 
partie du casque et renfermant le microphone, au 
moyen d'une ріес de raccordement montée de 
fagon à pouvoir tourner librement dans un trou 
de la paroi du, boitier et comportant un rebord en 
contact de frottement avec un siege prévu pour lui 
dans la surface interne de la paroi du boitier; 

6^ Un joint acoustique étanche cntre le tube 
acoustique et le microphone est constitué par la 
coopération d'un raccord prévu sur le microphone 

| avec une bague d'étanchéité qui est eile-meme 
| étroitement ajustée dans la ріесе de raccordement; 

II. Un casque de telecommunication remarqua- 
Ме notamment en ce qu’il comporte un dispositif 

| de fixation de microphone tel que defini sous I. 

| Société dite : AIRMED LIMITED 

| Par procuration : 

| Cabinet Lavoız 

} 

| . 
ticules, s'adresser à ГІмрлімЕлІк NATIONALE, 27, rue de la Convention, Paris (15°). 
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IN THE UNITED STATES DISTRICT COURT 


FOR THE SOUTHERN DISTRICT OF NEW YORK 


PLANTRONICS, INC., s 
Plaintiff, 2 CIVIL ACTION à 
NO. 72 CIV. 2625 | 
v. e | 
ROANWELL CORPORATION, 2 JUDGE CONNER š | 
| 
Defendant. : 


RESPONSES TO WRITTEN QUESTIONS 
BY JEAN C. CHOGNARD 

1. Why, and at whose request, aid you make an 
investigation to determine whether any statutcry bar existed 
which would prevent the filing of valid foreign patent appli- 
cations corresponding to Larkin U. 5. patent 3,184,556? Describe 
the circumstances surrounding the request, the information 
supplied to you and the investigation you undertook. Also, 
state when the request wa. made, ind when, and for how long, 
the investigation took place. 

Answer: While U. $. Patent 3,184,556 was still pending 
in the U. S. Patent Office, but more than one year after its 
#11: лд date, I had a conversation with someone at Plantronics 


(I am almost certain it "as Keith Larkin) who asked me whether 


corresponding patent applications could be filed in foreign 


because Plantronics "was іп the process of setting up а dis- 
¿-ibutor or representative in Great Britain, and that distributor 
or representative had requested that such a patent application Бе 


filed in Great Britain. I did not make an investigatio»? as such, 


countries, particularly Great Britain. The question arose || 


I knew that Plantronics’ headsets had been described in technical 
magazines of wide distribution that would have reached Great 


Britain. 


| 
1 
i 
L 2. (a) Did you advise Mr. Keith Larkin, or anyone else 
representing Plantronics, Inc.*, as to the existence or effect 
š of any statutory bar or other legal impediment to the filing of 
foreign patent applications corresponding to Larkin U. S. patent 
š 3,184,556? 
Answer: I toid the person I believe to be Keith Larkin 
А that it was too late to file a corresponding patent application 
L 
i 
D 
š 


in Great Britain. 


2. (b) Did you give such advice specifically as to 


England or Great Britain? 


s 


H- 


3. If the answer to the preceding paragraph 2 
affirmative in any part, state, in each case of renderirg such 
advice, what advice you gave, when it was given, to м. a 
given (naming each person to whom it was given), and the m 
in which it was given. If orally, descril. the circumst 
if in writing, describe all of the relevant documents as best 


you can recall. 


Answer: Same as above. То the best of my recollection 


the advice was given on the telephone. 
g 


* Plantronics, Inc. shall be understood to include Pacifi 
Plantronics, Inc. and any other predecessor company. 


mom Э СЕЕ Z— nn 


4. Did you know that a foreign application corresponding 
to Larkin U. S. patent 3,184,556 was filed in Great Britain 
(which ultimately became British patent 1,009,818, a copy of 
which is being supplied)? If so, state when you first learned 
of this. Also, state all of the facts known to you concerning 
the filing of this British patent application and the securing 
of this British patent. 

Answer: My recollection is hazy but I am under the 
impression that I learned later that a patent application corre- 
sponding to U. S. Patent 3,184,556 was filed in Great Britain. 

I do not know when I learned of this nor do I know any facts 
concerning the filing of this British application other than 


what I have stated above. 


5. To your knowledge, were any other foreign patent 
applications filed (including foreign utility model applications 
and petty patent applications) which corresponded in whole or 
part to Larkin U. S. patent 3,184,556? If so, identify each 
such foreign application and state all of the facts known to 
you concerning each such foreign application. 


Answer: І do not remember whether any other foreign 


patent applications were filed corresponding in whole or in 


part to Larkin 0. 5. Patent 3,184,556. 


6. ТЕ the answer to paragraph 2 hereof is affirmative 
in any part, state, in each case of rendering such advice, 
whether it was given before or after the August 25, 1964 filing 
date of British patent 1,009,818, and whether it was given 
before or after this British patent was published on November 10, 


1965. 


Answer: Not applicable. 


"БР сай jŠ 
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7. ТЕ you know, state whose decision it was to file 
the British patent application which became British patent 
1,009,618. Also, state all facts known to you concerning this 
decision. 


Answer: I do not know whose decision it was to file 


the British patent application which became British Patent 


1,009,818, except that I am under the impression that the Britis 


distributor or representative was quite insistent that this be 


„ ж” 
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ж Jean С. Chognard 
u Deponent 


State of California ) 
) ss. 
County of Santa Clara) 


Subscribed and sworn to before me this lst day of 


November, 1974. 


Notary Public 
: k "F In And For The County 
Santa Clara, State Of 


v 
2 


(Notary's Seal) 


IN THE UNITED STATES DISTRICT COURT 


OR THE SOUTHERN DISTRICT OF NEW YORK 


FOR THE SOUTHERN DISTRICT OF NEW 20% 


PLANTRONICS, INC., 2 


Plaintiff, : CIVIL ACTION 
NO. 72 CIV. 1625 


v. : 


JUDGE CONNER 


ROANWELL CORPORATION, 


Defendant. : 


1 
i 
{ 
š 
i 
E 
FURTHER RESPONSE BY JEAN C. CHOGNARD Г 
TO WRITTEN QUESTION NO. 6 
6. If the answer to paragraph 2 hereof is affirmative } 
in any part, state, in each case of rendering such advice, whether 
it was given before or after the August 25, 1964 filing date of Ё 
British patent 1,009,818, and whether was qiven before or 
after this British patent was published on November 10, 1965. a 
Answer: When I дау? this advice I had before me а 
letter from Pla;tronics' proposed distributor or representecive 
in Great Britain, and that letter contained a request that а 
patent application corresponding to U. S. Patent 2,184,556 be 


filed in Great Britain. Although I have no present recollection 


of the date I gave this advice, it was soon after the receipt of 


LM e cl 
и Jean С. Chognard 
“ Deponent 
State of California ) 


County of Santa Clara) T 


Subscribed and sworn to before me this 7th day of 


November, 1974. 


ТА) LINDA А WYGREN 
"А" yoran о ШЕТ Notary Public 
UU ~ ~ ~ || “ 

¥ SANTA CLARA COUNT In And For The County Of 


ЖР / ayCommssicn Expires May 7.1975 
- Santa Clara, State Of Californi 


that letter by Plantronics. ^ к. -] 


1501 Page Mi Rd. Psio Alto Calif. 94304 
(Notary's Seal) 
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PPI v. ROANWELL 


DEFENDANT'S SUM .../ OF THE DEPOSITION OF 
JEAN С, CHOGNARD TAKEN NOVEMBER 8, 1973 


Mr. Chognard, a patent attorney whose deposition 
was taken by the defendant, testified that he represented 
the plaintiff in connection with the application of the 
Larkin patent in suit, from about September of 1962 to some- 
time after the application was allowed in 1965. (pp. 3, 27) 


Chognard's principal contact at Plantronics was 
Keith Larkin, although he did write to Courtney Graham when 
Larkin resigned as president. (p. 4) 


He testified that he did not look into the question 
of whether the correct inventor had been named (p. 5), that 
he had several discussions with Larkin as to what Larkin con- 
sidered his invention to be, and they finally zeroed in on 
the provision of two tubes, a voice tube 26 and ear tube 29, 
from a little block containing the electronics. (p. 6) 


After receiving the first Patent Office Action 
issued in the Larkin patent application, which was dated 
June 11, 1963, he reviewed the cited references which in- 
cluded Dreher et al patent 2,904,640 and Olney et al patent 
2,485,405. (рр. 7-8) Не recalled that the Dreher деуісе 
included a single voice tube 21 which had a little funnel- 
shaped thing at the far end and an ear piece. (pp. 7, 10, 
12) 


He stated that the OL ney patent ippears to show ап 
earmuff headset with an acoustic voice tube having two separ- 
ate passages, but he would have to read the patent to know 
if the two voice tubes are for noise cancellation. (pp. 9, 
11, 12) He recalls the Dreher reference very well because 
it was smaller than the other references, and because he 
thought it was the most pertinent (p. 20), but he was not 
terribly impressed by the Olney patent because it showed a 
rather bulky device. (р. 13) 


After studying the cited references, Chognard dis- 
cussed with Larkin the matter of hiring an acoustic expert, 
and then contacted an acoustical man at Stanford Research 
Institute, whose папе he could not recall. (рр. 5, 7, 8, 

12) He asked the SRI man whether there was some relationship 
between the acoustical phenomena іп the Larkin device, such 

as a quarter-wave phenomenon о: something, that was different 
from what had been done before -- and the SRI man did no 
come up with anything, so they went back to the comfort 
aspect. (pp. 13-14) 


+, 


Chognard stated that he then amended the claims of 
the Larkin application, in December of 1963, so they recited 
two tubes, i.e, a voice tube and an ear tube, in order to 
distinguish over the references. (pp. 5, 15) He believes 
that he discussed the inclusion of an ear tube in the Larkin 
claims with either Larkin or Graham, but he has no recollec- 
tion of what was discussed, and he does not krow whether they 
agreed to the amendment or understood that all of the claims 
were so limited. (p. 15) 


Chognard stated that he had no background in head- 
sets (p. 17), and has no recollection of the 1962 Larkin- 
Dennis paper or of reading a passage in it which states 
that the Larkin headset used 4 standard ear piece to carry 
sound from the receiver unit to the ear. (p. 18) Nor does 
he recall the Plane-Aids flyer, Telex sales literatur‘ r 
ARINC cheracteristic. (pp- 18-19) Also, he stated that 
neither Larkin nor anyone else at Plantronics ever indicated 
to him that they knew of such a publication showing an ear 
tube in a headset. (p. 20) 


Chognard also stated that he does not recall that 
Larkin ever told him that the outstanding and central feature 
f his headset was the acoustical voice tube, and that the 
ear tube was simply а standard ear piece, as stated in the 
Larkin-Dennis paper. (р. 20) 


When asked whether the Dreher patent has two tubes, 
Chognard stated that there is a canal extension in the ear- 
mold through which sound travels but from the outside it 
does not look like a tube. (p. 21) When his attention was 
called to the phrase "pipe-like extension" in the Dreher 
patent, he testified that the extension that is pipe-like 
looks a little bit like a tube, yes. (pp. 21-2) Chognard 
testified that the difference between Dreher and Larkin 
which struck him was that Dreher used something that fits 
into the ear, probably a custom-made piece, while the ear 
piece in Larkin is just a piece of spaghetti. (p. 22) 
Also, there are two transducers in Larkin and опе in Dreher. 


(p. 23) 


Both the Roanwell R-61 and the Plantronics MS-51 
are headsets which have an earmold which fits in the ear of 
the wearer. Chognard testified that acoustically it is 
probably corzect that these headsets have two tubes, а 
voice tube and an ear tube, and this is also true of the 
Dreher headset. (рр. 24-5, 27) 


Chognard had discussions with Larkin about filing 
foreign applications corresponding to the Larkin U.S. appli- 
cation, possibly in Canada or England. (P. 28) He testified 
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that Larkin was having negotiations at the time with some- 
body in England (pp. 28, 30) and he, Chognard, investigated 
to see whether any statutory bar existed which would prevent 
the filing of valid patent applications in foreign countries. 
He recalls that he did find a bar. (p. 29) He inquired as 
to Plantronics' magazine advertisements in journals which 
had international distribution, and believes that he found 
such publications, and he probably asked whether any Plan- 
tronics brochures or sales literature had be ^ sent to 
England, but he does not recall specifically asking anyone 
at Plantronics whether there had been any sales in England. 
Also, he recalls giving Lar’ ‘1 ^^?vice on the subject of fil- 
ing, but ће did not handle t.e Lise (p. 31) 


Chognard has no гесо11е‹ tion of e circums*ances 
surrounding an Airmed French patent 397,803 and Plantronics' 
possible infringement of it (pp. 31- t he was aware of 
the Bowman suit against Plantronics, and he probably dis- 
cussed w.th Larkin ways of conceivably settling the matter. 
(p, 35) 
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PPI v. ROANWELL 


DEFENDANT'S SUMMARY OF RESPONSES TO WRITTEN QUESTIONS BY 
JEAN C. CHOGNARD FILED NOV. 6 & 11, 1974 


in response to defendant's 


written questions, that while the application for the Larkin 
patent in suit was still pending before the U.S. Patent 
Office, but more than 4 year after it had been filed, he had 
a conversation with someone at Plantronics, who he is almost 
certain was Keith Larkin, who asked him whether correspond- 
ing patent applications could be fiied in foreign countries, 


particularly Great Britain. (Q. 1) 


Mr. Chognard testified, 


At the time, according to Chognard, Plantronics was 
in the process of setting up a distributor Or representative 
in Great Britain who requested that а British patent applica- 
tion be filed. Chognard did not make an investigation as 
such; he knew that Plantronics headsets had been uescribed 
in technical journals of wide distribution which would have 
reached Great Britain. (Q. 1) He thus advised the person he 
believes to have been Keith Larkin, by telephone, to the best 
of nis recollection, that it was too late to file a corres- 
ponding patent application in Great Britain. He stated that 
when he gave this advice he had before him a recent letter 
from the proposed distributor or representative in Great 
Britain, which requested that the British patent application 
be filed, and, although he has no present recollection of 
the date he gave the advice, it 4 soon after the receipt 
of that letter by Plantronics. 6 supp.) 


Chognard also testified that his recollection is hazy 
as to when he first learned that a Larkin British patent 
application had been filed, but he is under the impression 
that he later learned of ‘nis. He does not, however, knc’ 
any facts concerning . е “iling, other than those he stated 
above. (д. 4) He does not remember whether any other cor- 
responding foreign patent applications were filed, and he 
does not know whose decision it was to file the British 
application, except that he is under the impression that the 
British distributor or representative was quite insistent 


that it be filed. (0. 5, 7) 
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PPI v. Roanwell 


DEFENDANT'S SUMMARY OF PORTIONS* OF DEPOSITION OF 
G. VICTOR RODGERS TAKEN APRIL 29, 1974 


Mr. G. Victor Rodgers, whose deposition was taken by 
the plaintiff on written questions, with cross questions by 
the defendant, testified that after graduation from college 
with an electrical engineering degree he worked as an engin- 
eer for Bendix Radio for five years, and then twelve years as 
a senior engineer for “he Navy, developing and evaluating 
various types of electronic equipment, and then thirteen 
years for the Federal Aviation Administration (FAA), first 
as a development engineer, then as a section chief, and 
since 1963 as a branch chief. (р. 3-4) 


His employment at the FAA nas been concerned with the 
development and evaluation of all types of communication 
equipment, first as an individual worker, and later in a 
supervisory capacity. (pp. 4, 34) He testified that he is the 
author of a report concerning the plaintiff's MS-50 head- 
set, and including the results of comparison tests with two 
other headsets, the report being entitled "Development of 
Lightweight Headset" by G.V. Rodgers, dated February 1963, 
this report first being distributed in 1963 and since then 


on a request basis. (р. 5, 10) 


Mr. Rodgers also testified that he was responsible 
for the development and evaluation of the lightweight head- 
set at the FAA, and in this capacity he wrote the foregoing 
report. (p. 5) А so, ће stated that te took a particular 
interest in this project because it involved the development 
of a device that had been needed for a long tire, and ne 
personally participated in the operational trials and a 


large portion of the laboratory tests. iD. 2) 


Не testified that he has reviewed the report and he 
finds that it accurately reflects the results of the Govern- 
1 
4 
ad 


ment development a d study. (p. 3) 


On cross-examination, he testified that the Telex 
headset referred to in the third paragraph of the first page 
of the report, as being foremost апст 3 the commercially awail- 
able items that appeared promising and had been privately 
purchased and tried with some favor, was the Telex Twinset 
headset, Model 3775, which was а receive-only headset -- and 
іп tl 8 connection he referred to Gilbert patent 2,586,644. 

(p. 6) He testified that headsets with boom microphones ‘or 
transmitting were available, but were not ordered due to their 


weight. (р. 6) 


ж Covers Mr. Rodgers' deposi~ions on plaintiff's questi 


and defendant's questions 1-13 and 34-37. 


When asked what the report meant by the statement in 
the fifth paragraph of the first page that "previously planned 
in-house development effort was discontinued" when the MS-50 
headset was proposed by Plantronics, he testified that "The 
previously planned in-house development effort was to purchase 
a number of commercially available items and to study possible 
modifications of one or more of these devices to make it more 
suitable for air traffic control use and then to evaluate the 
resulting devices. Several items were purchased, but the in- 
tended modifications were never started since the Plantronics' 
representatives came in with their proposal at that time." 

(р. 7) 


He also testified that he knew of no other headset, 
besides the MS-50, which used an acoustic voice tube. (p. 8) 
He testified further that he was not aware of either the 
Stromberg Carlsor headset shown in Olney et al patent 
2,485,405 or the Ohio State University headset shown in 
Dreher et al patent 2,904,640 (copies of these patents hav- 
ing been supplied by defendant), but that the device describ- 
ed in the Olney et al patent was designe? primarily for noise 
cancellation, and is more elaborate or complicated than the 
item they were lookina for. (р. 9) 


Furthe.. he testified that the Oakland trials referred 
to in the FAA report were conducted for a period of грргохі- 
mately two or three weeks in the Fall of 1962, and that he 
took an active part in planning the trials and participated 
during the first week. (p. 16) 
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IN THE UNITED 


FOR THE SOUTHERN 


PACIFIC PLANTRONICS, INC. ,) 
plaintiff, ) 


CIVIL ACTION 
Ve 
) NO. 72-СІУ. 162 
ROANWELL CORPORATION, | 


Defendant. ) 


P Атеттррис RESPONSES TO 
ІЛІМТІРІ о КРМ 2" 
қылы... л......--.- 
ІТ! ТУТЕРРРОСАТОВТЕ5 ттрст СЕТ 
Li HNI'S INIERMULALVNLEO SS Di ош» 


Plaintiff responds to Defendant's Interrogatories, 


First Set, as follows with respect to the 


(U.S. patent 3,184,556). 


regard to the alleged invention of each of 


three patents in suit: 


(5) additional written 


Identify each 


` 


all or any part of each such alleged invention which is da 
or was prepared prior to the filing date of the patent in Suiv 
to which it pertains, in eacn case giving the title and 3ate 


of the document, 
whom it was prepared, the purpose for which 
and all persons to whom 4$ was disclosed or sent prior to 


filing date' of the patent in suit to which it 


pertains. 


(n) When was each such alleged inv 


the 


the person who pre ared it, the person for 
3 
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(g) No further written descriptions prior to the 
filing date have been found at this time. However, photographs 
of actual units built before the filing date are available, 
and have been produced to Defendant. These are identified as 
EP 5658 identified at the Leonhardt and Trumbull depositions 
and EP 5651. 

(h) The complete invention was first disclosed to 


ersons outside Plantronics on Se tember 18 1961. 
2 


ilu ¿ ç` ~ 


41 


(f) Identify all articles and all other writings 


authored or coauthored by each said inventor. 


RESPONSE 
("7 \ T 4 ++} 4 +} ' n 4 
(fj Mr. Larkin coauthored, with A. Dennis, an 
+4 ^7 Wy г 1 46027 ү, ~ Ти ^ 4 
article entitled Use сї Acoustical Tubes to Lmprove Micro: 


TUTPERROGATORY М А 
ія 12: "JJ!" ae . P. 
(a) Have ап, 71 tne alleg:d inventions of any of 


ti.‘ patents in suit been incorporated into any P oduct of 
plaintiff? If so, identify and describe each such product and 


state when and where and by whom it was first marketed and 


(b) Have any of the devices disclosed in the patents 
in suit or any improvements or modifications thereof been 
marketed by plaintiff? If so, supply the same information as 


requested in subparagrapn (a) hereof as to each such product 


marketed. 


the period of time over which it was marketed. 


(a) When did plaintiff, ог ап; present or past 


officer or agent or representative of plaintiff, or of any of 
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of subparagraph (a) hereof. 
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35. (a) (1) Approxime ely September of 1992. 
+ + * 
b) (1) Telex proposed that Robert Sell of Telex 
м à А š & 4 ETE Ñ. E а и 13 4 

should visit Plantronics, to discuss an “adaptation ої tne 


4 4 4 4 +1 4 + 3 Wer m + .. С ђ 
Twinset. This information Was communicated by. courtney Graham 


Rodgers, of FAA, mentioned or ` 1osed the Twinset earlier to 
Plantronics personnel, but thi. аз not been erified. 
* * * 
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FOR THE SOUTHERN DISTRICT OF NEW YORK 


PLANTRONICS, INC., 


Plaintiff, : CIVIL ^CTION 
: 712 CIV 1625 ¥ 
У, / s JUDGE CONNER 
| ROANWELL CORPORATION, 
i Defendant. 
PLAINT"FF'S RESPONSES 
i TO DEFENDANT'S REQUEST FOR ADMISSIONS 
-> 
i Plaintiff responds to Defendant's request for 2 
admissions, served August 7, 1974, as follows: 
i 1) That the Plantronics MS-43 headset was ın 
public use in 1962. , 
E Response: ы 
i Admitted, with respect to the MS-43 version 
shown in EP 4806. 
| 1: 
А 3) That the development of the MS-43 was 
| i initiated by personnel of Plantronics, Inc. 
Í 
L Ey. UU 


ШІ > _-“ ШТ -— a 


Response: 

Admitted, although the project was a joint 
effort with Audiotone. 

4) That the personnel of Plantronics, Inc. 
were aware in 1972 that the М5-43 headset was in public 
use at that time. 

Response: 

Admitted, if the request is correctly 
understood to refer to 1962, with respect to the MS-43 
version shown at EP 4806. 

5) That the MS-43 headset was on sale in 1962. 

Response: 

Admitted with respect to the MS-43 


version shown in EP 4806. 


That the MS-43 headset constitutes prior art 


to the Hutchings patent No. 3,548,118 and Hutchings Des. 


Response: 
Plaintiff admits that the MS-43 version shown 
in EP 4806 constitutes prior art іп the sense that it “25 
in public use and on sale in 1962. 
8) That Wallace Keith Larkin filed a patent 
application in Great Britain on August 25, 1964, basec 


on the disclosure of his U.S. patent No. 3,184,556. 


Plaintiff admits that the Bri 


application was filed, and that the disclosure thereo! 


substantially corresponds to the ci 


3,184,556. 
9) That the said British Larkin applica 
was not filed under the International Convention. 


10) That publications describing the headset 


shown the Larkin British application had reached Great 


Britain or been published there on or before August 25, 


1964. 


11) That Plantronics, Inc., had sold headsets 


embodying the Larkin invention to customers in Great 


Britain prior to August 25, 1964. 


Requests (9)-(11) are objected to, on the 


ground that the inquiries relate only to Plainti 


British patent nct here in suit, and not to any issue in 


the present case. See Carter-Wallace У. United States, 
449 F.2d 1374, 1386, 171 U.S.P.Q. 359, 367 (Ct. Cips 2972) 


ARNOLD, WHITE/& DURKEE 


xi 2100 Transco Tower 
Houston, Texas 71027 
713/621-9100 


30 Rockefeller P 
New York, New Yo 
212/489-3300 

Attorneys for Plantronics 
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IN THE UNITED STATES DISTRICT COURT 


FOR THE SOUTHERN DISTRICT OF NEW YORK 


-nnen x 
PLANTRONICS, INC., 
Plaintiff: 
š CIVIL ACTION 
v. 2 72 CIV 1625 
JUDGE CONNER 
ROANWELL CORPORATION 
Defendant: 
—À—— À— 1 | c c mc «ж «ж «ж «к «е mcm “ “ “ cm x 
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DEFENDANT'S REQUEST FOR ADMISSION 


Defendant requests that Plaintiff admit, for the 
purposes oc trial of this cause: 

1) That the attached publication designated 
Exhibit A-l appeared in the April 4, 1964 issue of the 
magazine Telephony, on page 43, and was available to the 
public in England from the Reading Room of the British 
Museum Library and from the British Patent Office Library, 
both in London, England, on approximately April 30, 1964. 

2) That the attached publication designated 
Exhibit A-2 appeared in the May 30, 1964 issue of the 
magazine Telephony, on page 31, and was available to the 
public in England from the Reading Room of the British Mu- 
seum Library and rrom the British Patent Office Library, 


both in London, England, on approximately June 24, 1964. 


3) That the attached publication designated 


Exhibit B-l appeared in the March 1963 issue of the magazine 


rar йй | а Tm 


ad 
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QST (Journal of the American Radio Relay League), on page 

141, and was available to the public in England as follows: 

a) Manchester Public Library, Central Library, 
Manchester, England, in March 1963, 


b) National Physical Laboratory, Teddin 


аа 
rt 
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Middlesex, England, in Marcn 1963. 


4) That the attached publication designated 


1 


Exhibit B-2 appeared in the May 1963 issue of the magazine 
QST (Journal of the American Radio Relay League), on page 87, 
and was available to the puolic in England as follows: 


a) Manchester Public Libraries, Central Library, 


m 


Manchester, England, on May 23, 1963, 
b) National Physical Laboratory, Teddington, 
Middlesex, England, on approximately May 13, 


1963. 


5) That the attached publication designated 


Exhibit С-1 appeared in the November 1962 issue of the 


magazine Flying , on page 12, and was available to the public 


in England from the British Museum Library in London England 


in November 1962. 


NY 


Lester W. Clark 

COOPER, DUNHAM, CLARK, GRIFFIN 
& МОРАМ 

30 Rockefeller Plaza 

New York, New York 10020 

212/977-9550 

Attorneys for Defendant 


August 30, 1974 
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Pacific Plantronics remarkable MS-30/T-54 Місто- 
phone-Receiver looks like, performs like, and IS like 
no other headset. An adaptation of the rugged, dy- 
namic equipment worn by our earth orbiting astro- 
nauts, PPI miniaturized headsets offer so much 
clarity you need only whisper to be heard. Thanks 
to PP!'s exclusive acoustical transfer tube slurring, 
sibilants and other transmission distortions, com- 
mon with ordinary microphones, are a thing of the 
past. 


Plantronics MS-30/T-54 is so light (weighs less 
than 2 oz.) and so comfortable you're'quite apt to 
forget you're wearing it. It's convenient, too, and 
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сап be worn optionally on either furnished light- 
weight headband or clipped to the bow of ordinary 
spectacles or sun glasses. 


It's perfectly clear to the more than 5000 switch- 
board operators and countless others who have 
switched to the MS-30/T-54 that this headset is 
the finest available today. Try one yourself. It's 
all-round superiority will be perfectly clear to you, 
too. 


Plantronics MS-30/T-54 equipment is available in 
California to customers of Pacific Telephone and , 
Telegraph Company and is distnbuted by Auto- 
matic Electric Company, Northlake, Illinois. 


* of Parie Telephone and Telegraph Company 


Telephone (408) 426-5858 
Santa Cruz, California, 94102 
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To satisf your needs for our proven, precision MS-30/T. 4 
Headsets we have Ше full support of only the finest distributors 


Boost Switchboard Operator Efficiency 
Clarity: Crisp transmission. Superior reception 
Durability: Stands rough handling, Less maintenance 
Comfort: Lightweight (Full half pound lighter than old type headset) 
Convenience: Headband optional but unnecessary 
Performance: Prototype proven by our orbiting astronauts 
For Service Contact Your Distributor 
Beil System purchasing should he directed to Western Electric 


Indenendent telephone трапу huving should he directed ta either 


AJTOMATIC ELECTRIC . GraybaR . STROMBERG-CARLSON 


PRN subscribers тах order from л r telephone ompanv. All inquiries received by Plantronics will һе 
properly channeled thru your distributor organization 


В есіне PLANTRONICS, INC. Santa Cruz. caetero SNL goce se COENA 


MAY 20. 1964 11 


CLARITY. PACIFIC PLANTRONICS. MANUFACTURER АМО SUPPLIER Cf M CROPHONE EQUIP 
‘CNT TO PROJECT MERCURY ASTRONAUTS, provides Radio Operators with the worlds ! 
345645 and a concept of clarity previously unavailable in revolutionary MS.30 Microphone. Re 

әуеге and MS-20 (Microphone only) umts. With the exclusive Acousticai Transfer Tube” PP! eng 

„erg make it possible to broadcast in a low speaking voice and always be clearly understood. At 


• same time annoying sibilants and distortions have been eliminated 
CONVENIENT. Weighing less than 2 oz.. these remarkable headsets are so conven ent they can be 
(п ether with furnished headband or can be clipped easily to the bow of ordinary spectacle 


mes. 


^CMFOPT. They're comfortable tcc These dynamic microphones are so ligntweign. the operator 


apt 15 forget he's wearing them. Cumbersome, heavy headsets аге thıng of the past 
ЗЕНО-БРАСЕ DURABILITY. Capable of withstand И not available at your dealers piease use 
Z forces up to 10.000 instantaneous G's Plan coupon below and ORDER TODAY! 
отс MS-30 and MS-20 equip: ^t 1$ extremely AME 
durable as mignt be expected west, 7c coget cali e D ARR —" ë 
of precision products created by ву Pacific Plantronics, Inc ət * 
this proven aero-space leader с Santa Cruz, Cai., P O. Вох 604, GA 6-5858 | 
Available at Most Dealers. | Gentiemen Pease Air Maii me prepaid 
MS-20 $32.50 = did 
Microphone only MS-30 Headset Combination @ $47.00 
М5-30 547.00 MS-20 Microphone only @ $32.50 
Micropnone-Recerver 
‘Pat. Appi. for гт enciosing my check (ог. — 


n payment. Please add 4% sales tax to 
а! California orders 


Dealer inquiries invited 


Name... M и 
k Ў? PACIFIC PLANTRONICS, INC. aaa LLL —— 
111 scsephine St. Santa Cruz, California er Stat 
Proven Precision instruments ЕЧ coe ocn nant 
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Electronic Devices Corp. of 4212 Ponce de 
Leon, Coral Gabies, Fla, announces two 
new high-powered, long-range НЕ trans- 
ceivers in the И) and 20-channel cate- 
gories: the ETR-10 «ud ETR-10/20 
Pr sd at $895 including shockinount, the 
Eid co ЕТК-10 olfers 10 full 


channels 


with unlimited separation, and frequency 


range of 1,800 to 20,000 kes transmit and 


ponents is marketing two new iteinceone, 
a lightweight, portable test consule (in 
photo) developed for use Бу aircrait serv- 


ice facilities for check of continuous 
low oxygen systems. The 
plastic carry ing case катане! to aceonmutnos 
date the fnn’ Пинска one-and-one- 
half hour Zep-O-Lite system 


Address: 109 Sheldon si, Eb Segundu. 
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munications systems through their full 
range of frequencis—118.0 to 135.95 ик 
Made of molded fiberglass with antı-rum 
static coating, the KA-21 has less than 10 
per cent loss of puwer at 
tremes, compared with a 30 per cent loss 
by a whip antenna. It has a 50-olun out- 
put impedance. А back-up plate and 
neoprene gasket come with the antenna 


the band esx- 


Miniaturized heodset-microphone combind- 


tion, containing microphone and receiver 


in a single capsule (und adaptable to head- 
band, glasses or oxygen 
marketed by Pantronies, Ine., 111 Jose- 
phine 5t, Santa Cruz, Calif. 12 


Ly 1 
masx) d» Deng 


veloped 


initially for United Ай пе, the two-ounce 


nuke circuitry with adaptor. 


Recent development of ALCOR Aviation, 
Inc. 2905 Bandera Hd. San Antonio, Тех 
mixture control in 


sensitive aircralt 


Consisting of 


i» u 
dicator 
my two purts—the 


pictured ) 


meter (a 


twin-engine aircraft (Model 126) which is 
shown above. 

Low-cost oudio those 
now in operation 
been developed for general aviation air- 
craft. by Dot Анголи» of Lindenhurst 


N.Y. Selling for 999, the complete system 
l 


system, similur to 
| 


by large aircraft, has 


dividual aircraft. reapudareientsy 


Exhibit Cel 


Gulfstresm's short-field capabilities 
enable it to use more than 1,500 air- 
ports in the United States and Can- 
ada, bringing its passengers closer to 


departure und arrival points. Add to 
thiscomplete independence of ground 
handling equipment, an exceptional 
speed of 350 
mph to 10,000 feet—all at operating 


climb rete, cruising 


costs lower thun pislon-engine aire 
craft. That's би ‘тема texibility. 


Long tlights? With leading corpo- 


rations expanding their world mar- 
kets regularly, transoceanic flights 


are commonplace in Gulfstream op- 


added a second Gulfstream to their 
business fleeta. Four companies and 
the FAA have added a third, Fiex- 
bility, Perfurmance, Comfort These 
are the things that muke the Guit- 
stream the ultimate in business air- 


plunes. 
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1 А streamlined tow-drog broad band VHF includes the transinitter relay switch and | 
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: antenna, selling, Ни 569.0, is (he test audio selector switches for а < УЖ AIRCRAFT ENGINEERING 

ч pr duct news from Ким Мило Olathe plus DE ба» also wired to tak i EE 3 CORPORATION 
| Kan. Calle! the КА-21. the new antenna, speaker amplifier which may be pure Вам li Bethpage + Long Island + New York 
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! receive. The compamon ETR 10 2 with | erntions. ‘Today, you might see Gulf- | 
sume frequency range, 20-channels and | : = я 
4 ка É ad Ж | streams in Japen, Australia, South V 
1 with A and B facilities is priced at $1,045 к и. 5 :: НЕ 
1 ! 1 > . инг пи. 
I including shockmount, with crystals and Africa, India, Spain, Germany, ng А 
| accessories extra. Power requirements are | land ond a score wore countries 
if] 14 or 28 volts. Measured antenna power unit provides frequency response uf 250 Powered by Rolls-Royce Dart 
|| i» 52 to 56 watts. Both units are available cycles to 4,000 plus ог minus 6 db, поље | turboprop engines, Gulfstreams Шу 
А in honzontal mounting (right), 6% inches cancelling characteristics (operational in at interinediste and jet altitudes k 
А overall height; ог regular, УЗ inches hugh 120 db ambient noise environment). Dev | : ! BEER RT š 
ц BM, ^ к | and, with all-weather operations as 
lunata the MS-50, the unit complies with Уа за фа маан? қ 
Zep Aero, El Segundo, California, manu- all applicable TSO's; uperates with a dy. sured, you fly in "home-ollicu cum ( 
Ze os КЕ к, 4 : : fort. Of the many companies Operat- 
facturer of oxygen squipment and cum- тише пике, but can be used with carbon | > š 
| ing Gulfstreums today, seven have ! 
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IN TYE UNITED STATES DISTRICT COURT 
FOR Ti... SOUTHERN DISTRICT ОҒ NEW YORK 


=... ewe «ее — — «ке «к» «ее «ке «м» ~~ < 


PLANTRONICS, INC., 


Plaintiff, : Civil Action No. 
v. ; 72 CIV 1625 
ROANWELL CORPORATION, i Judge Conner 
Defendant. қ 


PLAINTIFF'S SUPPLEMENTAL RESPONSES 
TO DEFENDANT'S REQUEST 
FOR ADMISSIONS 


Plaintiff supplements its responses to Defendan 


D 
w 
u 
th 
о 
- 
rer 
O 
£ 
щл 


Request for Admissions, dated Aug. 30, 197 
1-5. Objection is made to each of these request 
the ground that it  2lates only to Plaintiff's British pater 


not here in suit, and to no issue in the-present case. Th 


facts of publication are admittei as requested. 


Paul M Janicke/ j 
ARNOLD, WHITE ң PUNKEE 
2100 Transco Tayer 
Houston, Texas 77027 
713/621-9100 


Robert СА 

ERUMBAUGH, GRAVES, DONOHUE 
& RAYMOND 

30 Rockefeller Plaza 


New York, New York 10020 
212/489-3300 
Attorneys for Plantronics 


GREAT BRITAIN AND NORTHERN IRELAND, 


LONDON, ENGLAND, 
EMBASSY OF THE UNITED STATES OF AMERICA. 


Vice Consul of the United States of America at London, England, duly 
hereby make known and certify to all it may concern, that the signature 
" subscribed to the annexed certificate, is of 


the true and proper handw riting of. 
ard 1 fdviser of t 5141 


and that to all acts віб”е” as the annexed full faith and credit аге 2 


be given in judicature ana thereout. 


IN TESTIMONY WHEREOF I have hereunto set my 


hand and affixed the seal of the Consular Service of 


the United States of America at L ndon. England. 

t aforesaid, this a ~ асы Ë 
ne 

> дау о! ; IB. 
A % 
“ғ 2 T / РЕГ š 

vy š Uh COL sss = 
~ “702 
Receipt No 4 5553 “"ioaela *„ 5 ў 
TARIFF ITEM No Eos ~ 

Fee: $2.50 = 1870 £1.02 Vice Consul of the United States 
ЖЕ кр PRESCRIBED of America at London, England 1 
зы = rp a — i 


X 
< 
< 


ЖӨН |і шы us mm am шы um m 


, 


I, Gillian Mary Eve White, Deputy Secretary and Legal Adviser to 
the Civil Aviation Authority, whose principal office is at Aviation 
House, 129 Kingsway, London WC2, England, do hereby certify that to 
the best of my knowledge and belief the document attached hereto 
and marked G.W.1 is a true copy of ATCEU Note No 154 relating to 
user trials of the Plantronics Model MS-50 Lightweight headset and 
was issued by the Ministry 2“ Aviation in October 1962. 


(MISS) GM E WHITE 
6 June 1973 


The Seal of the Civil Aviation Authority 
authenticated by the signature of 

Miss G M E White, a person authorised 

by the Civil Aviation Authority 
(pursuant to paragraph 17 of Scheduie 1 
to the Civil Aviation Act 1971) for 

that purpose. 
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To ntroduction 


1.1. In June, 1962 Genera 
of the Depart nt to 


attention 
atvvenvion 


. the United States ami offered ilable for trials. The 
offer was accepted and the ATCEU was instructed to carry out a practical 
evaluation from the user point of view. The instructions to the ZU 
stated that a technical evaluation would be carried out by Те1з.8(с). 


1.2. Two headsets were deliv 
released to the Unit on 14 
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d 
ct f 
ct 
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1.2. Discussion took place ‘vith Tels, 

that the two aspects of the evalua 

ntly and it was agreed that the Urit s 

user trials first. These were completed b; 

outlines the methods adopted, analyses th: 

presents the conclusions drawn, The head 
for technical evaluation, 


2.1. The Plantronics Model М5-5 
"^ 


1% А aantainina 
гај aeadset containing а 
le 


compact capsule 


» 
adset is shown in Plates 1-5. 
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| ig ° p ° 

| trial, Ап oxygen mask adaptor is available and three sizes of earplug 
| car, be supplied, 

| 

| 9 2 + 

| Le Je s 

| 


id whether, in its 


telephone working, 
an 


single or double earpiu cing 
is not known, 
3, Method of Trial 


3.1. Because of the different functions performed by personnel in ATC 
no ome headset can be expected to be completely satisfactory for 

every position. А Procedural Controller moves about far more than the 
Radar Controller, an Assistant may be comparatively static in one 
position and mobile in another, п some positions a headset for R/T 
and Intercom, only is acceptable, with telephone service on 2 hand 
microphone telephone, while in others split headset working, with R/T 
in one ear and telepho. ^ in the other, is almost essential. Гагфпег, 
one Control Position my entail a great deal of direct verbal exchange 
while in another almost al iai i fected t! t 

| system, Ideally, then, th 

| + 


function, However, this is 
any headset provided in la 
give the best possible ans ! 
necessarily being absolutely perfect at any one, 
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general purpose headset, Arrangements were made for the headsets to be 
used: 


(а) In the So :hern Air Traffic Control Centre at both Procedural 
and Radar ontroller positions. 


(b) In the Dynamic Simulator Experimental Operations Room at 


both Radar and Procedural Positions (simulated). 


By Simulator Assistants in the Dynamic Simulator Input Room, 
These are ladies, operating Aircraft Drive Units (simulated 
aircraft) who carry out H/T functions (simulated transmit and 
receive) with nc intercommunication or telephone requirement, 


(а) In Heathrow Radar, RAP, UKATS, 


3,3. One headset was wired to give both telephone and R/T in the single 
earpiece, the other for WT only. The use of the latter was 
confined to the Dynamic Simulator positions where ‘+ was acceptable for 

the telephone service, if any, to be on hand micre, one telephone. 


3.4 Аз uestionnaire was drawn up (see Appendix 4) which aimed 
at both a subjective and comparative approach, General criticism, 
suggestions for improvement and general remarks were also invited. 


3,5. Excluding the use of the headset by Heathrow Radar, a total of 
22 subjects took part in the trial; 6 Simulator Assistants, 
8 Procedural Controllers and 6 Radar Controllers. As far as possible 
each subject used a headset for а whole day or long watch. B iefing 
and instructions were confined to an explanation of the working and 
itting of the headset, which included the option to use it either witn 
the headband or on spectacles, As the question forms were collected 
participants were encouraged to discuss tne trial and amplify their 
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use), or 'Gocd' 


о 
the adverse cornent was related to associate 
length of the cord or objection to the earıl 


1.5. Caution must be exercised tation of votes for and 
against. For example, the егі kdown of the question 

on earphone comfort is: Good 11, Satisfactory 8, Uncomfortable 3. 

dowever, examination of the Surzestions anû General Remarks shows no 

fewer than 11 reports containing adverse comment in one form or another, 

These range from а blunt statement: 

"I personally Go not like а piece of equipment stuck in oy ear" 
to a report that if the plug is thrust firmly into the ear the sensi- 
tivity is such that, even wita the volume control d back as far 
as possible, a strong transmission could be uncomfortably loud, Іп 
fact the General Remarks space made interesting reading. Typical are 
the following: 
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eb 


tuned in length and presumably in curvature, the only adjustment 
possible was in the angle at which the capsule was clipoed to 


either the head band or the spectacle frame Some participants 
unscrewed one turn on vg tube thread to obtain a furtner adjust- 
ment, lthough this di t appear to affect the efficiency of 


the microphone during the "егізі it might not be acceptable over 
a protracted period, Because of the lack of adjustzent the mike 
tube could not be regarded as convenient. n no case could the 
headband be slip2ed on with the confident knowledge that the 
microphone would then be in more or less а naturally comfortable 
position, During adjustment the end of the tube could be poked 
into a nostril or the corner of the mouth, On the whole the 
impression was gained that it was ‘fiddly’. 


155. few minor criticisms are worthy of note. The headband was not 
completely acceptable. Sone asked for a double band, others for 

a foam rubber lining, some expressed the view that it was insecure. 

Head sizes ranged from 63 (szall) to 75 (large) but the sample was too 

small to associate any ecce with head size, On the whole it is 

likely that the feeling of insecurity and, again, 'fiddliness', was Cue 

more to the lack of weight than valid cause for complaint. 

4.6. Despite sowe adverse comments, and it must be emphasised that these 
were far less both in number and vehemence than was anticipated, 

it is obvious that the headsets proved successful during this limited 

trial. An alternative to the earplug (possibly a contact device), a 

readily adjustable oon tube, a purpose-designed lead and an 

improved headband are possible improvements. It was suggested during 

the trial that the headset is so light that it might be feasible to 

incorporate the capsule into a self supporting earpiece hooked over the 

ear as is done with some types of deaf aids. 

Conclusions 

5.1 There cin be little doubt that this represents a great step forward 

t Шаў 2 


the gems Ача use of earplugs with regard to eithe 


по! 
rollat 


The earplug was 1 
able alternative. 
ciaily when considering the use of two of them for split t 
ng, and it is also f з taken оп 


elt that medical opinion shoul 


ог aggravating an existing inflamuatory condition, 


5.4. The headset lead is unsatisfactory for AIC purposes. It should 
consist of a stout length of lead, preferably of the "coiled 

spring" type, running from the connector plug to a lapel clip with a 

very light lead thence to the capsule, 

5.5. The microphone tube has rot sufficient range of movement and а 
more readily adjustable tube is desirable. 

5,6, The headband was criticised by some users but it is not clear 
whether the criticism was valid or due to the extreme lightness 

of the hea ‘et. 
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ILLUSTRATION 4 


Headband 

Capsule and Combined Clip 
Tube and Earplug 

Lead 

Acoustic Tube Microphone 
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Capsule assembly mounted on the headband with 
earplug and microphone in the operating position, 
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ILLUSTRATION 


Front view of headband assembly. 
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ILLUSTRATION 4 


Side view of assembly mounted on spectacles, 


ILLUSTRATION 


Pront view of assembly mounted on spectacles. 


LIGHTWEIGHT HEADSET TRIALS — 


АИ ВИ اتد‎ а 
Please delete as appropriatc. 


Date: cecceccesesccoce Name of 


+ 
ester: 
ester: cocccccesesesesesssrere® 


4. Headset tested:- Headset! io, 1/Headset Мо. 2/Headset No. LA 
2. Sector or Radar Position at which test carried out: .....%................ 
3 10% worn. 


. General Coufort:- Good/Satisfactory/?oor. Spectacles:- Worry! 


L. Usefulness of Spectacle Support Feature:- Good/High/Doubtful/Useless. 
5. Adjustability for Comfort; Good/Satisfactory/Poor. 
6, Adjustability for Size:- Good/Satisfactory/Poor. Hat Size:- ........... 


7. Microphone position:- Good/Satisfactory/Poor. 
8. Adjustment cf Microphone position:- Gcod/Satisfactory/Pocr. 


9, Earphone comfort:- Good/Satisfac £ory/Uncomfortabls. 
10. Apparent sensitivity to volume variation: Gooä/Satisfactory/z0or. 


44, Volume of Sania titans Good/Satisfactory/Poor. 
42. larity of Reception:- черо ^ factory/Poor. 
43, Intrusion level of unwanted noise:- High/Satisfactory/Low. 


44. From requests from pilots etc, for repeats ог Prom 
mishearings, was your impression that your trans- Good/Satisfactory/Poor. 


missions чеге:- 
45. Fatigue Factor (by comparison with existing headsets):- Better/No Caange/Wors 
16. Does Cord Тапдје:- Yes/No. 
47. Were any of the above factors influenced by head cr general movement? ІІ so, 
please give details:- 


18. How does this headset compare with existing 
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Great improvement/Im рг ent/About the same/Inferior. 


49. Can you suggest any improvement to this headset? 
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malysis of Replies to Questionnaire Appendix 2 


£centage of Answers within each Category 


l ы 

| Simulator Procedural Radar ch 

| Cperators Controllers Controllers of Function 
C 


Comfort 
Questions 3,5, 
6,9 and 15 


Adjustment 
Questions 7 
and 8 


Performance 
Questions 10,11, 
12,13 and 14 


ыл 


| 

| Overall | | 
‚ Independent о? |: 50 29 2 i 64 31 5 | 6 35 k | ' 
| Classification | | ! : Ы 
i d Н 
سسا‎ ———— — 

Grand Overall Conclusion 59 32 1 

Key: = Good, S = Satisfactory. P = „Poor, 


Numbers of Answers in each Category 
ILIA Uli answers in басп vategory 


| | Simulator i Procedural | Radar i l 


n Total | 
Operators | Controllers ! Controllers Кыс” 


Comfort 30 39 | 37 | 106 | 
MM 
Adjustment 12 16 13 | 41 i 
| 
| Performance 50 | | 
I 
t 


+ 

O 
is 
мо 
m 
€ 

“0 

в не на не на мне на на не мне ма шә 


| 

| 

LÀ 
EX = 


ACOUSTICAL ELZ4ENTS 


É п 26. 2 ° те РКІ = 55 OF реј docs Nee mn . 
E ғысы: Я Epid Pelee INE EISE Nae Y $ ас 
— Sep AR BUE TEE TAT CECI Re amon M FERT RU PER чис ERA — 1. 


OUTLINE DRAWING 
OF 
PPI STARSET 


8 
ROANWELL R-7O HEADSET 


STARSET 
“е 


я i x DESIGN PRINCIPLES OF ELECTROACOUSTIC DEVICES Ch. & 


Уп, 


сл PATH FROM TIP ос SPEECH 


ROANWELL. CORP. 
NEW YORK, N. Y. 


EFFECT OF THE Acou 


= [USED ОМ: 


e 
= 
а 
< 
сұ 
3| or 
"uu > 
> 5: 
I € =, 
4) = 
o|$ ' 
HEY 
“| & 
М очу 
yi & 
не . 
š 
уе 
к = 
< 34) 
о 
F = 
~“ | 
Ë ' 
' 


5 
[ 
/ ыы Š 8 

ч! 
ШІ E Y i | 
: Б HH ІП ІШІН ne ІШ НЕ ШІ | = 
А АЦЕ ШІ, 
ІШ | ЊЕ ІШ ШІ | 

ІШІ M Т А z 
31111 2 
ШШ 
ШШ | 
gg %-- Ге ee iM 
la | * m 

КЕЗ (lege an. 

L ie uy jis 


15 


Zero Level: 


Multiply Frequency Scale by 


Ca nes, 


= 
= 


l А Q — Pons 


— 


vo „Заме. ws 


oot 


Фаст 


Fu ——^ 


Қас. 


Sous Green - SPcecu 


\. 


лде NALLY VA Ë 


V. e. 


Extend 


a Dor e» ac - “зо есе Тао Coca 


Sy МАСА Y 


c 
= 


Cree. 
< рє 


— 


Crm ed) Vico 


а-а 


سے 


< 


v 


m. Soup 2 ce» 


бео. - 


A. Хәтт? QS- Фәеса ame 


cO wo Q ессе 


1 
5 
n 
5 
r 
| 
3 


"t^ 
| 2 ғә 

м, Ñ 
Ó 3 

41 
02406 

At 
ys | 
ЖЕ 
35 
لم‎ ~ 

1 
> л 
} d 
ђ е 
2 Ë 
w a 
J | E 
Т 

| 

) 
P 

д | 

+ 

ТШ Р 
N 

! 


і Effecr of THE ACOUSTICAL PATH FROM TIP оғ SPEECH 
| TUBE To TRANSDUCER / Воот 5симр ıNPur 
- s- 
Ё 7! ТУРЕ HEADSET 
ed Kjaer Potentiometer Range dB Rectifier: — Lower Lim. Freq.: Hz Wr. Speed: mm/sec 
mee RGSS ЕЕ ЕКЕ ЕЕЕ See 
=== = БЕСЕН — — · 
IIS SSS SSS SSS: 
Б Per reg ¿a= 
r БЕН 23 J= — 
А G titi 154 ——— 
L 4v b am m eme — 


= : کي‎ mz = Va VA 
ur ЕЕ. 


02:9 
eU -94 do 


Xat- Ya L : | | saa RI = = f 
p. е эел — 


100 240 500 1000 2000 50004... оо--20С 
Zero Level (1612/21 


С cR is ABO (ә све у (2 eese 2<< 
Шоқ , алал. ii ез. зем ЫРУ Съз 


V. Doud Gas- Coeeca a.c Foun 2 XQACAWX) “аста 
Puree. 

2. Vore “Qh «есе — SP <<< (е. Cu Este >< 
==. 


3. sc» m - Secon уље Fons Ce Dd 
MACC eei бо, РНК, 


45 Sen د‎ e e. — Mae? моје Element w "Maa S BEAR, 
қо” QS == (Јен. 


(6 C4 


SS CEY EL "T 3 2 >: 4-19 Pell, ) 


| 
1 
| 
f 
| 
р 


| 


DESIGN PRINCIPLES OF ELECTROACOUSTIC DEVICES Ch. & 


— В 
em 
~ ‘ 
a 


—rr meee 


ww s 


LEO L. BERANEK, S.D., D.Sc. (Hon.) 


Associate Professor of Communication Engineering 


Vassachusetts Institute of Тес 


JOHN WILEY & SONS, INC.. NEW YORK 


CHAPMAN & HALL, LIMITED, LONDON 


ACOUSTICAL ELEVENTS 


! # u Es 


| 
1 Corvn T 49 
i Joun Wier & Sons Inc 
4 shia reserved 
$ | 
$ қ "а 
/ the т ' r se е 
қ 
теа 
i FOURTH PRINTING, APRIL 59 
і MINT? T T ATES OF à 
у = " 27МС17?277 ^" тттбтобсассп<ттс DEVICES 
4 30 DESIG! PRINCIPLES CF ELECTROACCUSTIC 0271455 


198 Microphones and Fars 


about 10 db higher. The corresponding thresholds for continuous 
spectrum noises, expressed in terms of spectrum level, are 90 
112, and 120 db above 0.0002 d 


yne, cm ` 


Diffraction and Resonance. Spherically shaped objects exhibit 


a diffraction resonance, and the human head is no exception 
Furthermore, the ear canal is a small resonant tube. Wiener 


and Wiener and Itoss'* have investigated the effects of these two 


factors on the sound delivered to the eardrum. Their results 
are summarized in Fig. 5-12. Curve (a) gives the ratio of the 
GEE ПЕНИИ ШЕШШ BER а E BS EL 

a | —— (a) Av rato of sound pressure at eardrum | 

Ë - to that af entrance of aud-lory canal + 

$ 30 |- 77 (Ву Av. rato ol sound pressure at eardrum 4 ике 

2 | to that under Cushion nesr earphone 

5 | | 

е Г j Ароеза ralo О! sound pressure at реет па SRA 

з eareren to (Rat in diffuse sound heid | 

= 20+ ыыы $ 

° —-— (d) Av “(te of sound pressure at entrance А мы, 

2 b to ear canai to tree - heid pressure — —ƏY 

i ж | 

510 м + | 

= 

š 7 ` `, 

š n m + | 

A = 


у 


Frequency in cycles per second 


Fie. 5-12 Curves showing the ratios of sound pressures measured in and 
around the gar. Curve |) м ised on meager ta Curve s eniru- 
Courtesy F. M. Wiener 

sound pressure at the eardrum to the pressure at the entrance 
of the ear canal for a free sound field гуе gives the ratio 
of the sound pressure at the e: ) the pressure immediately 
beneath a dynamic earphone lose-ftting cushion. Curve 

gives the ratio of the sound pressure at the eardrum to that 
measured in a diffuse sound field before the person entered и 
Curve (d) gives the average ratio of the id pressure at the 


entrance to the ear canal to that measured in a plane wave sound 


field before the person er l it The person faced the source 
of the plane wave when the pressure was being measured Fhe 


results tor 


‘ases when tne listener does not face the source of 


sound are shown in Fig. 5-13 for a plane wave 


Laudness and Loudness Level. Loudness is a subjective quan- 
tity. It is defined as that aspect of auditory sensation in terms 
of which sounds may be ordered on a scale running from '' soft" 
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Vibrations in the sound wave comm ate 


the eardrum wich, in turn mmunicates the ға to the - 
ear where the nervc endings are excited 

he ear mechanism (пау be divided into three gener parts: the 
uter сат, the middle ear, and the inner ear һе ter г ( 
the external part ог pinna, and the ear canal or а 
middie ear contains three small bones or os es ( t "ле 


hammer, the anvil, and the stirrup The inner ear t th 


vestibule, the semicircular canals, and the end phat ta à 
In the cochlea are located nerves which give us rhe hear 
the semicircular сап” ated nerves w a 
erned with the mainte | н 
Fig. 75 shows a sch agra f the t ir 
ear much enlarged. The е . 
ollecting the nd. The hun қ à А t this 
ction, but a cupped hand held t е саг t t 
Th- -ar canal, or audit meatus, G a tt t g 
It ed ar the er end by the eardr - 
Attached to the drum from its center a war g А 
nnected to the stirrup, the small bone that м А z 
the oval window to the labvrinth in the inner ear wt of the 
g ın the oval window Hat and alled rh t plate. It 
n place by an annular ligament of the membrane wt prevent 
fluid of the inner ear from coming into the middle ear. The mast 
are connected to the middle ear but are nor ıcerned with hearing 


The nner ear nas а denst bony wai forming ar rreguiar ivit 


reterr to as the bony labyrinth and is filled with fluid it ta 


maller structure of the same general shape called the membrar 
abyrinth which contains a fluid chat is separate and tinct from the 
rest of the fluid in the bony structure Its w ire torme v ету 


mbrane that ind waves pass through them wren пере obser 


tion. The cavity of the inner ear is encased in зона bone and has only 
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two small openings into the middle ear; one, at the oval window into which 
fits the stirrup and one, at the round window indicated аст. Ап elastic 
membrane is stretched across the round window and is sometimes 
eferred to as the secondary eardrum. The middle ear is connected to 
the outside air by means of a small tube called the Fustachian tube, 
which opens into the upper part of the throat behind tHe7rasateavity. 
> 
um 


OUTER EAR 


Fic. 75.—SEMIDIAGRAMMATIC SECTION THROUGH THE RIGHT Ear (Czramar): G, EXTERNA 
AUDITORY MEATUS; I MEMBRANA TYMPANI; P TYMPANIC CAVITY; FENESTRA OVALIS; 
рт سح‎ > 4” 

R, FENESTRA ROTUNDA; B, SEMICIRCULAR CANAL; 5, COCHLEA; VT, SCALA VESTIBULI; 


Pr, SCALA TYMPANI; Е, EUSTACHIAN TUBE; R, PINNA. 


The inner ear consists of three principal parts; namely, (1) the semi- 
circular canals which take no part in the mechanism of hearing, but serve 
as an organ of balance, (2) the vestibule, the space just behind the oval 
window, апа (3) the cochlea which is really the end organ of hearing. 


Cross-sections of the cochlea as it twists into a relatively long spiral of 
two and three-quarter turns like a snail shell are indicated at S in Fig. 75. 
The center of ti e spiral is a bone called the modiolus, which is perforated 
to allow space for the auditory nerve. The nerve enters the base of the 
cochlea and ou:side it unites with the nerves from the semicircular 
canals into two parts forming the eighth cranial nerve. The cochlea is 


divided along its length into three parts by the basilar membrane and 
5 Е | ) 
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tories!" 


introductory te 
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‘engineering point of view i 
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е ° 
w rigins and derivations. 
equations are put into forz lent to those of electríca 
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cuits; by analogy, th ns are readily available from the 
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steady-state transmis 


structures over a wide range of frequencies. The 
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tical inst a e 
neering design requirements. In addition these notes contain a ie- 
scription of the physical characteristics of speech and hearing upon 
which the de as well as a discussion 


5 
of the probler 
tion systens. 


The reader who is more interested in the transuission phases of 
sound will find this part of the subject covered in such excellent 
Books as Lord Rayleish's "Theory of S ," P. M. Morse's "Vibration 


and Sound," and Stewart and Lindsay's 


Available as source zaterial in writing these notes have been 
the out-of-hour texts covering similar caterial pr by 8 
and E. Г. Norton, h 
design of transcuc 
which served as a 
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Next a solution of this у is obtained. Finally pressure, 
velocity, and impedance i A horn is a tube of varying cross 
section where the cross n onically according to a given law 
from the szall end (called the ! he larse end (called the horn 
точба). The horns most Р the 
only type which will te 3: 

cross section varies according 


where A(z) = the cross-sectional area at distance г from the throat, 
= а 
4o 
-g =the flare constant of the hora. 


the cross-sectional 


— There are several-other well known types of horns such as the conical 25 para- 
у: , 


Ъ914с 25 and пурег5о112 2327 and discussion of the theory of these horns пау be 
, P 


| š found in the references cited. 


| match the relatively high impedance of a driving uni 
|| — They are, thus, the acoustical analogues of electrical transforzers. р 
( Derivation of One-dizensional Horn Differential 


` This equation originally e 
| places ‚29 39 consequently it will be treated very brie 
i tions are the same as those сай 


wall is rigid, the sound waves inside she horn are 
5 


: ; Фрея is a.l parallel to the horn axís. On the 
continuity considerations similar to those паче in 
° 


f sional wave equation, an equati 


à i p*-—9. [iz (А de 


| à The force equation is unchanged and by equation 4-2 it is 

H dp ОЗЕ 
: -- = E ЭШ -95 
i ° | $27? - (4-95) 


š Differentiating the fir 
second one once ı 


1 22p _ 222 (le). 
е? 5:2 БР (A ат) ді о. (4-97) 
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Now assuming a sinusoidal pressure function 


š | `. p.t) = р(2је““ à (4-98) 


the differential equation becomes 


2 (з ед} ар | 


Now choosing A(z) to correspond to the exponential horn, the differential equation 
becomes 


ёр 9 PT | ET 
tie trs 0. (4-100) 


_ _Also from the equation of motion and the sinusoidal pressure, the velocity becones 


Ес) = F . e. (4-101) 
Horn Functions 
— tions become 
š | plz) = eas [4 cos b= +В sin bz | я (4-102) 


= - — - 
` (z) = 5 2 [ts + ВА) sin b= + (cA - bB) cos bz | ë (4-103) 
o 


where д and B are arbitrary constants and b 15 defined by 


` b= [k - 52. | (4-104) 


--The input-output relations аге 
r b 
z 
Ë ss. е" | £ |, (4-105) 
P (Jk = azz) t | 
— 


S... [ реЗ ] (4-106) 
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where 4 = horn length, 


е - 
Pp 54, 24, = pressure, velo 
. 
Р, AD 2, = pressure, velocity, and + 
If a horn is part of an acou 
between two tub 
perforzance тау 


1 
manner as was don га straight dissipa 
r 


into free space, the te minal impedance г: 
a piston in infinite baffle (equation +" ov 5 
around the mouth. If there is no flange аг е a 
be used. Curves showing the impedances 


from the work of Levine and Schwinger?’ сау 


for both the flanged and unflanged cases ar 


The exponential horn is а hign 


by considerin the equations for an in 


velocity, and impeca 


where A = an arbitrary constant, ! 
f = frequency cps, | 

! 

i 


"ei ren fe "amc = 
f, = "cutoff" frequency = $7 


From the definition, it is readily seen that b is a real quantity so long as X > с, 
i.e., so long as the frequency f is greater than fe the ci fre In this 
case the exponential tern in the pressure or velocity func factor 
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which represents а wave traveling in the positive = direction with an amplitude 
decreasing according to the factor e, However, when the frequency falls selow 
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DYNAMIC NOISE-CANCELING 
MICROPHONE 
MODEL RM-33 


CAE C 


DESCRIPTION 


The Roanwell Model RM-33 Microphone is a close talking, noise-canceling, dynamic 
(moving coil) microphone. Its military version is Microphone M-33A AIC (USAF). 


As depicted above, the microphone is designed to be used on various |. »dset and 
helmet assemblies in high ambient noise level areas. The voice tube (1) allows the 
dynamic microphone element (2) to be placed away from the user's lips without loss of 
the voice signal. The boom mounting arrangement (3) is ideal for use in those cop- 
munication systems that necessitate the operator te have free hands. 


This mierophone differs from its predecessor (Microphone M-33 AIC) in that its cordset 
(4) is removable. The cordset is equipped with two Roanwell Model RPL-173(32) mini 
ature plugs (5) (military type U-173, U) which are described more fully in Data Shee 
DS-32. Either end of the cord may be inserted into the microphone case (6) which ha 
a receptacle similar to the U-179/U Receptacle. 


05-21 !M 964 


NH oV CORPORATION : 180 VARICK ST.. NEW ТО 


22 
/2 


š 
i 
i 
4 
i 
E 
i 
, 
i 
EN 


; Roanwell 


DYNAMIC МОГ. ^ANCELING 
MICROPHONE 


| MODEL RM-33 
| TECHNICAL DATA 
سے‎ 
| Sensitivity —47 db re | mv/dyne/cm- 
su DEDERE iene sod 
| | Frequency Range | 200 cps to 5000 cps 
idee, ete Mint 
Noise-Cancellation Approximately 20 db over entire frequency range 
IT зен 
| Output Impedance | 1.7 ohms 
| ------------------- 
i | Harmonic Distortion | Less than 1% at normal speech levels 
ا‎ 
| Directivity | Close talking; noise-canceling 
= z : а 
i Cordoge 2 conductor; 13 inches long 
nee tes 
| Termination | U-173/U miniature plug (one а! eacn end of cord 
Sese а P nen 
А Weight 3.0 oz 
Btn Ae 
| | Testing Specification MIL-M-9239 (USAF 
Banana Жез. ie 
Roanwell Part Number 10300 
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ACOUSTICAL VOICE TUBE COMPARISON 


Larkin Patent Olney et al Patent 
Properties 3,184,556 (filed 1961) 2,485,405 (filed 1944) 
(DX-A) (DX-C, tab 2) 
Inside Diameter Not specified Said to be 140 mils 
(9/64") in one model 
(eal, & lI. 8 & 91" 

Length Not specified Not specified 

Material Yieldable plastic, Thermo plastic material, 
preferably irradiated such as Saran (col. 5, 
polyolefin plastic, such 1. 7-8) 
as polypropylene made 
by Alpha Wire Company 
(col. 2, 1. 62; COL. 3, 

1. 39-41) 

Construction Single tube open ended Single tube open ended 
(col. 10, I. 58-73) 

Acoustic None disclosed Free end treated with a 

Damping suitable termination re- 

sistance, such as th 
silk fabric 40 shown in 
Fig. 6 (col. 10, 1. 63- 
65)** 

Adjustment Yieldable material which A shape-retaining deform- 
may be formed into a pre- able material, so that 
determined shape (col the tubes can be shapec 
2; 1. 63-4) to the contour of the 

operator's face (col. 5, 
6-2} 

Positioning At the corner of the Not specified as to the 
operator's mouth (col. single tube version 
25, Је 68-10) 

Resonance Unuamped quarter-wave Damped quarter-wave reson- 

s : ; I 
Characteristics resonance, with resonant ance with resonant fre- 
frequencies at approx. quencies at approx. 400, 
400, 1200, 2000, 2800 and 1200, 2000, 2800 and fur- 
further odd multiples of ther odd multiples of 
400 hertz*** 400 hertz**** 


? Described as “tube type or probe microphone с nstr 
1. 37-8), and as “fairly small, a little over 78: 
in the Olney et al article at р. 174, left-hand co 

= Reference is made to prior art units not having pr 


resistance (col. 6, 1. 34-42) 
"we See attached cha 


» 
**** See attached char 


қа um um на ма ша = кес EM ма на не ме = шы кыш EEE на БЫ в. 5 тта ыза nm 
+ 


FREQUENCY (</4) 


Figure 4(a). Frequency Response of MS-50 Microphone with 
Straight Acoustical Tube (A) and Without Tube (B) 
5 (22) 


Chart А 


L Fig. Yla) Toon. ПРИ ИМЕ kasa pa ег entitled 
"The Use of Acoustical Tubes To mprove 
Miers hone Performance 1 presented at an 
SAE meeting in New Yor k in April et 1962] 
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Caring. aid ne 
dictating machines ( 
ae DIMENSIONS IN INCHES ана шайы аа, жаі; mulus cati requir- 
РТУ“ dmt | 4: ` 1i “ { 
он W 1 пе both high sensitivity and 5126. 
| ) 30 
АЕ A 
a mm | 
BEN L Self-shielded against external magnetic 
fields. 
سا‎ 70 = 
с Хопипа! 1 e at 0 Hertz: 
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кк чи хое во ' ! 22 жалма 
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ت‎ T minal DC resistance at 20° C: 630 ohms. 
4 
ACTUAL SIZE 4 men 
"n леазигед with 4 hm resistive load. 
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